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FOREWORD 


S elected Water Resources Abstracts, a 
semimonthly journal, includes abstracts of 
current and earlier pertinent monographs, journal 
articles, reports, and other publication formats. The 
contents of these documents cover the water-related 
aspects of the life, physical, and social sciences as 
well as related engineering and legal aspects of the 
characteristics, conservation, control, use, or 
management of water. Each abstract includes a full 
bibliographic citation and a set of identifiers or 
descriptors which are listed in the Water Resources 
Thesaurus. Each abstract entry is classified into 10 
fields and 60 groups similar to the water resources 
research categories established by the Committee 
on Water Resources Research of the Federal Coun- 
cil for Science and Technology. 


WRSIC IS NOT IN A POSITION TO PROVIDE 
COPIES OF DOCUMENTS ABSTRACTED IN THIS 
JOURNAL. Sufficient bibliographic information is 
given to enable readers to order the desired docu- 
ments from local libraries or other sources. 


Selected Water Resources Abstracts is designed to 
serve the scientific and technical information needs 
of scientists, engineers, and managers as one of 


several planned services of the Office of Water 
Research and Technology. 


To provide SWRA with input, selected organizations 
with active water resources research programs are 
supported as “centers of competence” responsible 
for selecting, abstracting, and indexing from the 
current and earlier pertinent literature in specified 
subject areas. 


The input from these Centers, and from the 54 Water 
Resources Research Institutes administered under 
the Water Research and Development Act of 1978, 
as well as input from the grantees and contractors of 
the Office of Water Research and Technology and 
other Federal water resource agencies becomes the 
information base from which this journal is derived. 


Comments and suggestions concerning the contents 
and arrangement of this bulletin are welcome. 


Office of Water Research and Technology 
U.S. Department of the Interior 
Washington, D.C. 20240 
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SELECTED WATER RESOURCES ABSTRACTS 


1, NATURE OF WATER 
1A. Properties 


WATER REVISITED, 

Bell Labs., Murray Hill, NJ. 

F. H. Stillinger. 

Science, Vol 209, No 4455, p 451-457, July 25, 
1980. 8 Fig, 40 Ref. 


ag see *Water properties, *Hydrogen bond- 
ing, *Water structure, Bonding, Water, Molecular 
structure, Temperature, Water temperature, Melt- 
ing, Water chemistry, Supercooled water, Mole- 
cules. 


Liquid water consists of a macroscopically con- 
nected, random network of hydrogen bonds, with 
frequent strained and broken bonds, that is contin- 
ually undergoing topological reformation. Anoma- 
lous properties of water rise from the competition 
between relatively bulky ways of connecting mole- 
cules into local patterns characterized by strong 
bonds and nearly tetrahedral angles and more com- 
pact rag ements characterized by more strain 
and bond breakage. However, these alternatives 
constitute virtually a continuum of architectural 
possibilities rather than a discrete pair of options. 
The singular behavior of supercooled water near - 
45C and the ‘hydrophobic’ of relatively strain-free 
convex a or polyhedra. (Sims-ISWS) 
W80-0649: 


BIAS EVALUATION OF THE CATION-EX- 
CHANGE METHOD FOR SULFATE AND 
CHLORIDE, 

Wisconsin Univ. Madison. Water Chemistry Lab. 
R. E. Stauffer. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol 37, No 8, p 1266-1275, August 1980. 1 
Fig, 10 Tab, 26 Ref. 


Descriptors: *Cation exchange, *Water analysis, 
*Thermal water, Water chemistry, Sulfates, Chlor- 
ides, Water quality, Analytical techniques, Analy- 
sis, Methodology, Mathematical models, Data col- 
lections, Fluorides. 


The coefficient of variation for sulfate determina- 
tions = 1% at the 50 mg/L level. In the absence of 
sulfate, the chloride conductance response curve is 
linear for (0 less than C1 less than 100 mg/L). The 
sulfate response curve is mildly nonlinear, being, 
however, adequately modeled using log K sub 1 
(SO4(2-)) = 1.97 (25 C), where K sub 1 is the 
proton association constant. The temperature-de- 
pendent solubility product K sub sp (AgC1) affects 
the blank correction for unbiased SO4 estimates. 
The bicarbonate conductance effect is effectively 
modeled using log K sub 1 (HCO3(-)) = 6.35 (25 
C). The fluoride effect is adequately modeled using 
log K sub 1 (F(-)) = 3.18 (25 C) for aqueous 
mixtures of chloride, sulfate, and fluoride. In ap- 
plying the cation-exchange method to sulfate anal- 
yses of alkaline high-Cl, high-F, geothermal 
waters, positively biased sulfate estimates were ob- 
tained; the bias depended on the SO4/F equiv- 
alence ratio and on the dilution level (of the natu- 
tal water), and probably resulted from pH-depend- 
ent HF complexing with Si02 or B(OH)3, both 
constituents being notably high in geothermal 
waters. Analytical strategies were discussed allow- 
ing procedural optimization for many natural 
waters. (Humphreys-ISWS) 

W80-0661 1 


PHERE., 1. OXYGEN, 

Amherst Coll., MA. Dept. of Physics. 

B. B. Benson, and D. Krause, Jr. 

Limnology and Oceanography, Vol 25, No 4, p 
662-671, July 1980. 1 Fig, 3 Tab, 23 Ref. 


Descriptors: *Dissolved oxygen, *Isotope frac- 
tionation, *Freshwater, *Solubility, Mathematical 
models, Water properties, Theoretical analysis, 
Analytical techniques, Data collections, Analysis, 
Oxygen, Gases. 


Equations and tables were presented from which 
accurate values can be obtained, in any of several 


sets of units, for the concentration of oxygen dis- 
solved in freshwater in equilibrium with the atmos- 
phere from 0 C to 40 C and 0.5 to 1.1 atm. They 
are based on values for the Henry coefficient of 
oxygen, k sub o, which have an estimated accuracy 
of 0.02%. Equations were derived which relate k 
sub o to equilibrium concentrations in natural 
waters. The equations include corrections for mo- 
lecular interactions in the vapor phase. Uncertainty 
about the best way to correct for these interactions 
limits the estimated accuracy of the derived values 
to about + or - 0.07% at 0 C and 0.04% at 40 C, 
but the new results are much more accurate than 
values from the UNESCO tables. Within their 
random errors, previous measurements agree very 
well with the new results. Under equilibrium con- 
ditions, and between 0 C and 60 C, the per mil 
difference between the 3402:3202 abundance ratio 
in the dissolved gas and the air is given by delta =- 
0.730 + (427/T), where T is in kelvin and the 
standard deviation is less than 0.02%. (Humphreys- 
ISWS) 

W80-06627 


2. WATER CYCLE 
2A. General 


ADAPTIVE REAL-TIME FORECAST OF 
RIVER FLOW-RATES FROM RAINFALL 
DATA, 

Centro Teoria dei Sistemi, Milan (Italy). Ist. di 
Elettrotecnica ed Elettronica. 

P. Bolzern, M. Ferrario, and G. Fronza. 

Journal of Hydrology, Vol 47, No 3/4, p 251-267, 
July 1980. 4 Fig, 1 Tab, 28 Ref, 1 Append. 


Descriptors: *Rainfall, *Runoff, *River flow, 
*Model studies, Mathematical models, Forecast- 
ing, Streamflow, Rivers, Lakes, Drainage, 
Watersheds(Basins), Floods, *Rainfall-runoff rela- 
tionships, Hydrology. 


This paper described a stochastic rainfall-river 
flow-rate model of the ARMAX type. A real-time 
Kalman predictor was derived from the model, 
namely, a recursive relationship which, at the be- 
ginning of each time step, supplies the ‘best’ fore- 
cast of future flow-rate on the basis of current 
rainfall and flow-rate measurements. Three differ- 
ent versions (ordered in the sense of increasing 
complexity) of the predictor were considered, cor- 
responding to different approaches for estimating 
parameters and noise statistics of the stochastic 
model. The flood forecast performance of all pre- 
dictors was tested on a real case (Lake Maggiore 
water system). The performance was satisfactory 
(for instance correlations about 99% between fore- 
cast and true values, standard deviation of the 
forecast error less than 1% of the average flood 
flow-rate), and conspicuously better than the one 
given by the trivial persistence predictor (the 
future flow-rate is the present one). (Sims-ISWS) 
W80-06472 


DAILY FLOW MODEL BASED ON RAINFALL 
OCCURRENCES USING PULSES AND A 
TRANSFER FUNCTION, 

Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

N. T. Kottegoda, and M. A. Hor 

Journal of Hydrology, Vol 47, No 3/4, p 215-234, 
July 1980. 10 Fig, 3 Tab, 8 Ref. 


Descriptors: *Rainfall, *Runoff, *Model studies, 
Mathematical models, Drainage, 
Watersheds(Basins), Flow, Streamflow, *Rainfall- 
runoff relationships, Rivers, River flow, Hydrol- 
ogy. 


A probability model was formulated for the proc- 
ess of daily rainfall by considering the occurrence 
of wet and dry days. The relationship between 
rainfall and runoff was then examined, from which 
a rainfall-runoff model was derived using pulses 
and a transfer function. Relationships between 
model parameters and catchment characteristics 
were also investigated. The model was extended to 
the multisite case through the evaluation of joint 


probabilities of rainfall runs at more than one site. 
(Sims-ISWS) 
W80-06473 


RAINFALL INTERCEPTION BY A BEECH-PO- 
DOCARP-HARDWOOD FOREST NEAR REEF- 
TON, NORTH WESTLAND, NEW ZEALAND, 
Forest Research Inst., Christchurch (New Zea- 
land). 

L. K. Rowe. 

Journal of Hydrology (New Zealand), Vol 18, No 
2, p 63-72, 1979. 2 Fig, 4 Tab, 14 Ref. 


Descriptors: *Interception, *Forest watersheds, 
*Stemflow, Watersheds(Basins), On-site investiga- 
tions, Foreign countries, Foreign research, Hard- 
wood, Data collections, Water loss, Canopy, For- 
ests, Rainfall, Throughfall, Evaporation, *New 
Zealand. 


A rainfall interception study was made of a beech- 
podocarp-hardwood forest near Reefton, New 
Zealand, during the 3-year period 1 October 1975 
to 30 September 1978. Throughfall for the period 
was 4540 mm, 73% of the 6220 mm gross rainfall. 
Seasonal variation was evident, mean throughfall 
for the summer months (October to March) and 
the winter months (April to September) being 68% 
and 77% of their respective gross rainfalls. Stem- 
flow was measured for only 2 years and amounted 
to 1.5% of the gross rainfall. Interception loss 
averaged 26% for the whole period, 30% in 
summer and 21% in winter. Interception storage 
capacity was estimated to be of the order of 2 mm. 
(See also W79-06418) (Humphreys-ISWS) 
W80-06475 


FLOW ESTIMATION IN AN UNSTABLE 
RIVER ILLUSTRATED ON THE RAKAIA 
RIVER FOR THE PERIOD 1958-1978, 

Ministry of Works and Development, Christ- 
church (New Zealand). Water and Soil Science 
Centre. 

R. P. Ibbitt. 

Journal of Hydrology (New Zealand), Vol 18, No 
2, p 88-108, 1979. 10 Fig, 3 Tab, 10 Ref. 


Descriptors: *Watersheds(Basins), *Rating curves, 
*River flow, *Natural streams, Alluvial channels, 
Estimating, Analytical techniques, Analysis, 
Streamflow forecasting, Rainfall, 
Discharge(Water), Channel erosion, River beds, 
Hydrographs, Movement, Water levels, Statistical 
methods, Data collections, On-site investigations, 
Foreign research, Foreign countries, Hydrology, 
*New Zealand, *Rakaia River(New Zealand). 


The application of improved data-checking tech- 
niques to the hydrological data for the Rakaia 
River at the Gorge bridge station, New Zealand, 
was described. Inadequacies in the existing data 
were demonstrated. Use of computer techniques to 
display gaging data allowed rating change points 
to be identified. By grouping together consistent 
sets of gagings a single type curve was developed. 
All ratings were obtained by moving the type 
curve parallel to the water level axis. In this way, 
small groups of gagings can be used to fix the 
position of a rating. Where there were no gaging 
data, rating changes were based on differences in 
the water level hydrograph recession levels. To 
validate these rating changes the annual flows cal- 
culated using them were compared with annual 
means from one other flow station and seven rain- 
fall stations. High correlations were established 
with West Coast rainfall stations, and a more de- 
tailed check of the flow data was made using the 
Hokitika rainfall record. The accuracy of the flow 
values calculated using the new ratings was as- 
sessed, and the 95% confidence limits were shown 
to vary between plus or minus 3% and plus or 
minus 11%. The upper limit is associated with 
three months of record where there were no 
gaging data and obvious silting problems in the 
water level record. As a consequence of the work, 
the long-term mean flow value was reduced by 
5%. (Humphreys-ISWS) 

W80-06477 


CLUTHA FLOOD OF OCTOBER 1978, 





Field 2—WATER CYCLE 


Group 2A—General 


Ministry of Works and Development, Wellington 
(New Zealand). Power Div. 

I. G. Jowett. 

Journal of Hydrology (New Zealand), Vol 18, No 
2, p 121-140, 1979. 9 Fig, 6 Tab, 6 Ref. 


Descriptors: *Floods, *Rivers, *Sediment dis- 
charge, *Peak discharge, Watersheds(Basins), For- 
eign countries, Foreign research, Data collections, 
Runoff, Sediments, Rainfall, Probable maximum 
precipitation, Hydrographs, Design flood, Model 
studies, Analysis, Flood flow, Rating curves, 
*New Zealand, *Clutha River(New Zealand). 


Flows in the Clutha catchment, New Zealand, 
during the October 1978 flood have been analyzed, 
and peak discharges were presented. Flood vol- 
umes were compared with rainfall for this and all 
earlier major floods. A flood prediction model, 
capable of accurately predicting flood hydro- 
graphs at the lakes and at Roxburgh from rainfall 
data, could be incorporated into a flood warning 
system. This storm was compared with the estimat- 
ed probable maximum, and it was shown that the 
efficiency of the October 1978 storm was equal to 
the highest previously recorded. The quantity of 
sediment deposited in Lake Roxburgh by this 
single flood was almost equal to two-thirds of the 
average amount transported annually. Three sets 
of sediment data were presented and comparisons 
made between them. Unless suspended sediment 
concentrations are assumed to have an upper limit 
of 12,000 ppm, the sediment volumes predicted 
using sediment concentration vs. flow rating 
curves considerably exceed the volumes measured 
in Lake Roxburgh by both siltation survey and 
daily suspended sediment sampling. Of the 2.90 Mt 
deposited in the lake over the seven months, about 
1.0 Mt was deposited in the October flood. (Hum- 
phreys-ISWS) 

W80-06479 


THE NUMERICAL CALCULATION OF EX- 
TREME WET AND DRY PERIODS IN HYDRO- 
LOGICAL TIME SERIES, 

Technical Univ. of Istanbul (Turkey). Dept. of 
Hydraulics and Water Power. 

Z. Sen. 

Hydrological Sciences Bulletin, Vol 25, No 2, p 
135-142, June 1980. 4 Fig, 1 Tab, 5 Ref. 


Descriptors: *Hydrological data, *Markov proc- 
esses, *Droughts, *Wet seasons, *Statistical meth- 
ods, Data processing, Time series analysis, Monte 
Carlo method, Hydrology, Analytical techniques, 
Analysis, Mathematical models, Methodology, Nu- 
merical analysis, Probability. 


A numerical method for evaluating the possibilities 
of the extreme wet and the extreme dry periods of 
a hydrological sequence was presented on the basis 
of stationary independent and Markovian processes 
that are currently employed in the planning and 
operation of water resources systems. The validity 
of the formula was checked against the Monte 
Carlo simulation results obtained on a digital com- 
puter. Recurrence relationships for the probability 
distribution functions of the longest wet and dry 
periods were derived by direct enumeration and 
the statistical properties of these extremes were 
presented. \ arige armies ISWS) 

W80-06481 


SHIFTING LEVEL MODELLING OF HYDRO- 
LOGIC SERIES, 
Colorado State Univ., 
Engineering 

J. D. Salas, and D. C. Boes. 

Advances in Water Resources, Vol 3, No 2, p 59- 
63, June 1980. 4 Fig, 30 Ref. NSF ENG77-26729. 


Fort Collins. Dept. of Civil 


Descriptors: *Hydrology, *Mathematical models, 
*Statistical methods, *Time series analysis, Hydro- 
logic systems, Hydrologic data, Stochastic process- 
es, Analytical techniques, Analysis, Data process- 
ing, Streamflow, Synthetic hydrology, *Shifting 
level models, Autoregressive models, Fractional 
Gaussian model, Broken line model. 


The potential of applying shifting level (SL) 
models to hydrologic processes was discussed in 


light of observed statistical characteristics of hy- 
drologic data. An SL model and an ARMA (1,1) 
ob were fitted to an actual hydrologic series. 
Computer simulation experiments with these 
models were carried out to compare maximum 
accumulated deficit and run properties. Results 
obtained indicate that the mean maximum accumu- 
lated deficit, mean longest negative run length, and 
mean largest negative run sum for both models are 
similar while there are differences in their corre- 
P oceen variances. (Lee-ISWS) 


WATER RESOURCES OF THE JUDITH 
BASIN, CENTRAL MONTANA, 

Montana Bureau of Mines and Geology, Billings. 
R. D. Feltis. 

Montana Bureau of Mines and Geology Hydrogeo- 
logic Map 1, 1980. 3 Sheets, 12 Ref. 


Descriptors: *Groundwater resources, *Hydrogeo- 
logy, *Water quality, *Montana, *Groundwater 
recharge, Surface runoff, 
Precipitation(Atmospheric), Aquifer characteris- 
tics, Water supply, Domestic water, Irrigation, 
Streamflow, Low flow, Chemical analysis, Hydro- 
logic data, Maps, Hydrographs, *Judith River 
basin(MT), *Central Montana. 


The surface-water and ground-water resources of 
the basin are closely interrelated. Nearly all the 
water is from precipitation within the basin and 
surrounding mountains. Surface runoff is an impor- 
tant source of water for recharge of several arte- 
sian sandstone and limestone aquifers that extend 
beneath the basin. Some of the aquifers are used 
extensively for domestic and stock water supply. 
The first-magnitude springs (discharge greater than 
100 cu ft/sec) derive water from a cavernous arte- 
sian limestone aquifer, the Madison Group of 
Early and Late Mississippian age. This aquifer is a 
potential source of water for large-scale agricultur- 
al or industrial use. Development of the limestone 
aquifer may offer water users a unique opportunity 
to manage a surface-water ground-water system in 
a manner that is beneficial to a large area. The U.S. 
Geological Survey and the Montana Bureau of 
Mines and Geology began a cooperative program 
of ground-water studies in 1955 to provide data for 
planning the use and conservation of the ground- 
water resources of the State. The purpose of this 
atlas is to make available to the public the hydrolo- 
gic data that were compiled during three studies of 
the water resources of the western and southern, 
eastern, and northern parts of the Judith Basin. 
The atlas contains some data not included in the 
water-resources studies. (USGS) 

W80-06533 


PROCEEDINGS OF THE MILITARY HY- 
DROLOGY WORKSHOP, 17-19 MAY 1978, 
VICKSBURG, MISSISSIPPI. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A069404, 
Price codes: A06 in paper copy, AO1 in microfiche. 
Army Engineer Waterways Experiment Station, 
Vicksburg, a Technical Report EL-79-2, 
May 1979. 116 p. 


Descriptors: *Hydrology, ‘Military aspects, 
Streamflow, Soil moisture, Water supply, Flood 
waves, Meteorology, Groundwater, *Workshop 
proceedings. 


A Military Hydrology Workshop cosponsored by 
the U. S. Army Research Office and the U. S. 
Army Engineer Waterways Experiment Station 
(WES) was held at WES on 17-19 May 1978. The 
purpose of the workshop was to formulate military 
hydrology research needs. Hydrologic experts rep- 
resenting various Federal, State, and private agen- 
cies were in attendance. Technical papers concern- 
ing various aspects of hydrology were presented 
during general sessions. Working groups were then 
formed to address four specific areas of hydrology: 
(1) streamflow, (2) soil moisture, (3) meteorology, 
and (4) water supply. Each group developed a 
research plan which identified short-term capabili- 
ty update requirements and long-term technology 
advancement requirements. Synopses of the re- 
search plans were presented during the final gener- 
al session. (WES) 


W80-06548 


A MATHEMATICAL MODEL FOR ESTIMAT- 
ING PESTICIDE LOSSES IN RUNOFF, 

New York State Coll. of Agriculture and Life 
Sciences, Ithaca. Dept. of Agricultural Engineer- 


ing. 
For primary bibliographic entry see Field 5B. 
W80-06616 


APPLICATION OF THE USDAHL-74 HY- 
DROLOGY MODEL TO GRASSLAND WATER- 
SHEDS, 

Oklahoma State Univ., Stillwater. Dept. of Agri- 
cultural Engineering. 

F. R. Crow, T. Ghermazien, and R. L. Bengtson. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol 23, No 2, p 373-378, March- 
April 1980. 7 Fig, 7 Tab, 9 Ref. 


Descriptors: *Runoff, *Rainfall-runoff relation- 
ships, *Watersheds(Basins), *Model studies, Math- 
ematical models, Evaluation, Calibrations, Grass- 
lands, Land use, Water balance, Evaporation, To- 
pography, Hydrology, Oklahoma, *USDAHL-74 
Model, Grassland watersheds. 


The USDAHL-74 Model of Watershed Hydrology 
was evaluated on three grassland watersheds in 
north-central Oklahoma. Watershed W-3 (37 ha) 
was the base watershed for a 6-yr calibration 
period and an 18-yr test period. The land use 
parameter values obtained by the W-3 calibration 
were also used for a 21-yr test on watershed W-4 
(83 ha) and a one-year test on environmental re- 
search watershed ENV (55 ha). The average 
runoff error for the 18 yr period was 12% under 
micas (Sims-ISWS) 
0-06: 


UNSTEADY DRAWDOWN 
TABLE AQUIFER, 
Washington State Univ., Pullman. Dept. of Civil 
and Environmental Engineering. 

D. T. Higgins. 

Journal of the Irrigation and Drainage Division, 
American Society of Civil Engineers, Vol 106, No 
IR3, Proceedings Paper 15696, p 237-251, Septem- 
ber 1980. 5 Fig, 4 Tab, 4 Ref, 2 Append. 


IN 2-D WATER 


Descriptors: *Drawdown, *Aquifers, *Water table, 
*Model studies, Mathematical models, Hydraulic 
models, Flumes, Unsteady flow, Drainage, Irriga- 
tion, Groundwater, Groundwater movement, Hy- 
draulic transients, Hydrology, *Drainage engineer- 
ing. 


The inclusion of vertical velocity effects results in 
integral solutions to the linearized problem of in- 
stantaneous and time-dependent drawdown in 
water table aquifers. The solutions were shown to 
be the same as those of Stallman and Hantush for 
the limiting conditions of small drawdown in shal- 
low aquifers. The theory was subjected to verifica- 
tion using test results from drawdown in a sand 
model. The tests showed that the inclusion of 
vertical velocity effects alone is insufficient for 
substantial progress in unsteady water table draw- 
down theory. The tests further suggest that inclu- 
sion of time-dependent pore drainage will be re- 
quired for progress in that theory. For this reason, 
the sand model drawdown data were presented as 
a more realistic test of water table drawdown 
theory than are data from a Hele-Shaw apparatus. 
(Sims-ISWS) 

W80-06828 


APPLICATION OF THE HEC-4 MONTHLY 
STREAM FLOW SIMULATION MODEL, 

Ohio Dept. of Natural Resources, Columbus. Div. 
of Water. 

For primary bibliographic entry see Field 2E. 
W80-06849 


FINITE Canaphiaia IN WATER RESOURCES, 
VOLUME 

Preprints + ‘the Third International Conference (2 
Vol), Mississippi University, Oxford; May 19-23, 
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The objective of this conference was to provide 
scientists and engineers with a forum for reviewing 
the state of the art, for presenting new research 
accomplishments, and for exchanging ideas and 
experiences in the study of finite-element modeling 
of water resource systems. Subject areas covered 
included groundwater movement, seepage, leaky 
aquifers, aquifer pollution, seawater intrusion, infil- 
tration, and transport phenomena. (See W80-06859 
thru W80-06894) (Humphreys-ISWS) 
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One of the most interesting recent developments in 
the field of computational mechanics has been the 
application of integral equation techniques to solve 
engineering problems. These techniques were 
largely unknown to engineers who preferred using 
classical solutions such as finite elements or finite 
differences. In this paper the fundamentals of 
boundary elements were presented, explaining how 
the external surface of the boundary can be divided 
into a series of elements over which the functions 
under consideration are assumed to vary in much 
the same way as in finite elements. This produces a 
series of nodal unkowns on the surface of the body 
only which are then related through influence 
functions. The capability of using different types of 
surface elements is important as it permits the 
combination of boundary and finite elements re- 
gions without loss of compatibility. (See also W80- 
06858) (Humphreys-ISWS 
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The objective of this conference was to provide 
scientists and engineers with a forum for reviewing 
the state of the art, for presenting new research 
accomplishments, and for exchanging ideas and 
experiences in the study of finite-element modeling 
of water resource systems. Subject areas covered 
in volume 2 included viscous flow, river modeling, 
ocean modeling, sedimentation processes, and 
finite-element techniques. (See W80-06858 and 
W80-06895 thru W80-06934) (Humphreys-ISWS) 
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There are two major difficulties in using finite 
element methods to approximate fluid flows. The 
first is the need to develop an appropriate vari- 
ational principle. Second, even in those cases 
where there is a widely accepted variational for- 
mulation, it is often of the mixed type and hence 
serious consideration needs to be given to the type 
of element used in the method. The author illus- 
trated these with two sample problems. The first is 
a two-dimensional imcompressible flow past an 
obstacle using the stream function and vorticity 
formulation. The major difficulty in this problem is 
the development of an appropriate variational 
method. The other example is a three-dimensional 
incompressible flow using primitive variables. Here 
the standard Galerkin formulation has been widely 
accepted; however, since it is of the mixed type 
only selected finite element spaces will produce 
stable and accurate approximations. (See also W80- 
06894) (Humphreys-ISWS) 
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Finite element methods for solving the Navier- 
Stokes equations for an incompressible viscous 
flow can be divided roughly into two classes. In 
the first class, based on the classical velocity-pres- 
sure formulation, the velocity field is continuous at 
the inter-element boundaries, while the incom- 
pressibility constraint is only approximately satis- 
fied. In the second class, based on more sophisti- 
cated formulations, the continuity of the tangential 
velocity is relaxed at the inter-element boundaries, 
but the incompressibility condition is exactly satis- 
fied. For a mathematical introduction to both 
classes of finite element methods, Girault and Ra- 
viart (1979a), for instance, were referred to. In this 
paper the author introduced some methods of the 
latter class that are successfully used in practice 
and presented corresponding mathematical results 
that have been recently obtained. Two finite ele- 
ment methods for the linear stationary two-dimen- 
sional Stokes problem were presented and math- 
ematically analyzed. These methods were adapted 
in order to solve the nonlinear Navier-Stokes equa- 
tions. (See also W80-06894) (Humphreys-ISWS) 
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One of the most important tools necessary in the 
management of water resources is a model that 
integrates the spatial variability of soils, landuse, 
topography, and rainfall on an ungaged watershed 
and results in streamflow hydrographs. This tudy 
attempted to develop a hydrologic model with a 
reasonable degree of reliability in its output when 
applied to ungaged watersheds and without prior 
optimization of model parameters. The watershed 
is subdivided into a finite number of overland flow 
and channel flow elements. For a given rainfall on 
each element, the runoff is calculated depending 
on the soil type and landuse distribution. Even 
without calibration, the results of this model are 
satisfactory. The reliability of the model for a 
given storm event on Powells Creek was deter- 
mined and indicated the probability that the model 
will provide results within a given error. The 
storm hydrograph model forms the basis of the 
sediment model. Results from the sediment model 
seem very reasonable, even though data to verify 
the model are lacking. After verification, the 
model can be used to compare the sediment loads 
before and after landuse changes. (See also W80- 
06894) (Humphreys-ISWS) 
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One-dimensional model studies were presented on 
four schemes for accommodating a moving inter- 
face across which there are discontinuities in phys- 
ical parameters. These are; (1) stepping the inter- 
face, element at a time, (2) applying a high order 
interpolation to the physical parameters, (3) using 
an adaptive grid so that the interface remains an 
element boundary, and (4) development of a spe- 
cial element that allows the interface to move 
across it. Results showed schemes 3 and 4 to be the 
most effective, but for various reasons, 3 was unac- 
ceptable for two- or three-dimensional problems; 
consequently, scheme 4 was developed further for 
two-dimensional triangles and quadratic isopara- 
metric elements. The former of these was incorpo- 
rated into a computer model of a Poisson equation 
and results compared with a conventional finite 
element solution. From these model test runs it was 
shown that the use of an element which incorpo- 
rates a physical discontinuity within itself gives rise 
to acceptable results. (See also W80-06894) (Hum- 
phreys-ISWS) 
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RAINFALL INTERCEPTION BY A BEECH-PO- 
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Forest Research Inst., Christchurch (New Zea- 
land). 
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LABORATORY STUDIES OF RIMING, AND 

ITS RELATION TO ICE SPLINTER PRODUC- 
’ 

University of Manchester Inst. of Science and 

Technology (England). Dept. of Physics. 

T. W. Choularton, D. J. Griggs, B. Y. Humood, 

and J. Latham. 

Quarterly Journal of the Royal Meteorological 

Society, Vol 106, No 448, p 367-374, April 1980. 3 
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Experiments showed that a supercooled drop ac- 
creted on to a rimer in such a way that it lands on 
an already frozen smaller droplet, may develop a 

rotuberance as it freezes, presumably because the 
eat loss is fairly symmetrical. These protuber- 
ances are found in the temperature range -3 to -8 
deg C, and their probability of production reaches 
a maximum at -5 to -6 deg C of 1 for every 20 
drops accreted. The protuberances tend to have a 
larger aspect ratio and to be longer relative to the 
drop diameter at lower temperatures. These effects 
were found to be independent of speed of collec- 
tion over the range 1.5 to 3 m/s. Due to the strong 
parallelism between the conditions required for 
protuberance production and ice splinter ejection 
during riming, it was suggested that the splinters 
are a result of explosive fragmentation of about 1% 
of the protuberances formed. This idea is support- 
ed by experimental evidence. (Sims-ISWS) 
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THE ESTIMATION OF RAIN FROM SATEL- 
LITE-BORNE MICROWAVE RADIOMETERS, 
McGill Radar Weather Observatory, Ste. Anne de 
Bellevue (Quebec). 
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MORE ON THE LA PORTE ANOMALY: A 
REVIEW, 
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Bulletin of the American Meteorological Society, 
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The anomalous behavior of precipitation in north- 
western Indiana (the La Porte anomaly) since the 
late 1930s has been extensively studied and de- 
bated. Local records suggest an upward shift in 
warm season rainfall, thunderstorms, and _ hail 
during the 1935-65 period. The possible causes for 
this include changed station exposure, a poor ob- 
server, urban influences on the atmosphere due to 
nearby Chicago, and/or shifts in the general circu- 
lation patterns. Most debate has centered on the 
observer error versus urban effects explanation, 
but the La Porte anomaly has become a cause 
celebre in the interwoven areas of climate change, 
air pollution, weather modification, and the quality 
of climatic records. A variety of recent studies of 
rainfall conditions and their areas of impact 
(streamflow, crop yields, and hail losses) show that 
the anomaly in the La Porte area began to shift 
locale in the 1950s and then disappeared in the 
1960s. Taken in totality, it is likely that the anoma- 
lous precipitation at La Porte was due to urban 
influences on the atmosphere, but the anomaly 
either ended or shifted into Lake Michigan (where 
it cannot now be detected) as the general circula- 
tion pattern changed, leading to fewer cyclonic 
passages and a more southward position of the 
Polar Front in the Midwest since 1960. (Sims- 
ISWS) 
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This study aimed at providing basic information on 
rainfall sequences in the region such as the amount 
and the distribution in space and time. Several 
other statistical properties such as the persistence, 
the periodicity and the degree of irregularity of 
rainfall, and the transition probabilities between 
rainy and non-rainy days were presented. An as- 
sessment of the availability of water for irrigation 
was also made. The following conclusions were 
drawn: (1) The annual rainfall in the Northeast 
increases towards the eastern and northeastern 
parts of the region. (2) Annual rainfall sequences at 
the different stations in the region are best fitted by 
the gamma distribution. (3) Each monthly rainfall 
sequence has a periodic part consisting of six con- 
stituents corresponding to the following six peri- 
ods--12, 6, 4, 3, 2.4 and 2 months. (4) At each 
station the rainfall sequence in a month is inde- 
pendent of the rainfall sequences in the other 
months. (5) Since many monthly rainfall sequences 
in the Northeast have zero values, the !eakage law 
is most appropriate for fitting these sequences. (6) 
Monthly rainfall in the region varies greatly from 
month to month, resulting in high degrees of irreg- 
ularity, ranging from 45 to 70%. (7) Monthly rain- 
fall also varies greatly from year to year as indicat- 
ed by the high values for the coefficient of vari- 
ation. (8) The eastern and northeastern sections of 
the region are the wettest areas of the Northeast 
from April to September but they are the driest 
parts from October to December. The maximum 
amount of rainfall for the entire region usually 
occurs in August or September while the minimum 
normally occurs in December or January. (9) 
Throughout the year, a dry day is more likely to 
be followed by a dry day than by a wet day and 
the amount of daily rainfall mostly falls in the 0-10 
mm interval. (10) The driest months of the year are 
December and January in which a dry day follows 
a dry day with a probability of around 0.99. (11) 
The ratio of monthly rainfall at a given probability 
level to the potential evapotranspiration in the 
same month varies from month to month. It has 
low values in the dry season and high values in the 
rainy season. (Humphreys-ISWS) 
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The problems of defining and understanding the 
physical, chemical and biological processes in- 
volved in acid rain are discussed. The acidity of 
rain is measured by the pH scale; ‘pure’ rain would 
have a pH of about 5.6 and the average pH meas- 
ured for rains in parts of the northeastern U.S. 
range from 4 to 4.2 with the most extreme single 
value of pH 2.3. No complete, detailed historical 
measurement of rainfall acidity and its impacts are 
available in the country so a national effort is 
underway to coordinate all related research efforts. 
Air pollution is known to alter the acidity of 
precipitation by increasing sulfur oxide and nitro- 
gen oxide concentrations and this in effect will 


increase with increasing use of coal as fuel. Fish 
and aquatic life in rivers and lakes with no natural 
‘buffering’ system against acid rain may experience 
a decline; the rivers and lakes may become com- 
pletely dead in the future. The TVA is presently 
engaged in active research in rainfall monitoring, 
atmospheric movement of pollutants, and labora- 
tory and field studies of vegetation, soils, and sur- 
face waters to define present conditions and indi- 
cate possible future trends. The long-range trans- 
port, chemical transformation, and ultimate fate of 
air pollutants and the effect of acid rain on soil 
chemistry is also being investigated. As of now, 
there is no clear evidence of how much acidity the 
environment can tolerate and how much needs to 
be controlled. (Sidney-IPA) 
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In order to collect further information about recent 
microclimatic changes in urban areas, an analysis 
of the secular variations of rainfall intensity has 
been worked out. A significant increase in rainfall 
due to urbanization process has been ascertained in 
the last years. A detailed investigation was per- 
formed by studying the records of rainfalls, both 
showery and continuous, in Naples. The rainfalls 
were separately examined because of their different 
effect on the city: the former being more localized, 
the latter generally extending over wide areas. The 
analysis showed that a major portion of variance in 
continuous rainfall rate, in cases of static instability 
and low surface wind intensity, exhibited a persis- 
tence that can be described by a first-order 
Markov process. Moreover, for the continuous 
rainfalls, a method for possible prediction of the 
total mean rainfall rate was indicated. (Sims-ISWS) 
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Basic understanding of interactions between con- 
vective clouds and their environment at the surface 
and aloft is essential in development of rainfall 
enhancement technology. This report contains a 
mesoscale analysis for 26 case study days under the 
Texas HIPLEX program from data collected be- 
tween June 1 and July 26, 1978. The mesoscale 
experiment was approximately bound by Midland- 
Robert-Lee-Clairemont-Tahoka-Seminole- 

Midland, and included nineteen surface measure- 
ment stations (temperature, relative humidity, pres- 
sure, wind direction and speed), four atmospheric 
sounding locations, three radar locations (convec- 
tive echoes), and numerous rainfall measurement 
locations. Results from the analyzed data are pre- 
sented for each day separately. Composite analyses 
of surface variables, and upper level kinematic, 
moisture, atmospheric and energy processes associ- 
ated with convective activity are also given. Re- 
sults show pronounced interactions between the 
environment and convective activity, with marked 
changes in nearly all surface and upper-air varia- 





bles occurring in association with convective ac- 
tivity. Analysis of individual days or composite 
analyses suggest that surface processes (moisture 
divergence, vertical moisture flux, vertical motion) 
are important in formation/maintenance of con- 
vective clouds, and are reflected in upper-air anal- 
yses and energy processes and time changes. The 
results are consistent with and support similar anal- 
yses for 1976 and 1977. (Zielinski-IPA) 
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A rainfall measurement experiment was set up in 
the University meteorological station to quantify 
catch variability in various types of rain gauges. 
Six gauges collected data during the 1978-79 rain 
season. Four gauges were set up in the normal 
vertical fashion at 1.2 or 2.4 m above ground or 
without/with a Nipher screen; the remaining two 
being a pit gauge and an inclined rotating gauge. 
Thirty-seven storms were selected for analysis. No 
meaningful differences could be traced between 
the data sets of the pit and shielded gauges, and the 
catch averages per storm was thus accepted as the 
true values for the two gauges. The Nipher screen 
gauge consistently showed lower readings than the 
perpendicular control gauges, contrary to the dis- 
cussed theory and was seemingly caused by turbu- 
lent eddying. The largest source of error connect- 
ed to gauge readings was the assumption that such 
readings represent the actual precipitation at the 
site. This does not make percent rainfall records 
useless or preclude use of vertical rain gauges. If 
the components of rainfall are known, rain vectors 
for storms of uniform/varying direction and incli- 
nation can be determined and used to compute true 
rainfall from a vertical gauge. (Zielinski-IPA) 
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Colorado Univ. at Boulder. Inst. of Arctic and 
Alpine Research. 
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This issue returned to the pattern of a selected 
bibliography and supporting data-related articles. 
The contributions included here provide perspec- 
tives on the importance of snow and the organiza- 
tion of snow research in Norway and the United 
States, as well as accounts of global and regional 
data sets. The material thereby complements the 
workshop reports on snow cover data published in 
Glaciological Data Report GD-5. The last 12 
months have seen the implementation of a comput- 
erized bibliographic data file and a steady growth 
in the WDC’s accessions of bibliographic and 
other data. Specific data holdings will be described 
in future issues. Specific information on existing 
snow cover (and sea ice) data sets, based on cur- 
rent inventory assessment, will be contained in the 
next issue. (See also W77-12799) (Froehlich-ISWS) 
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University Coll. of Wales, Aberystwyth. Dept. of 

Geography. 

For primary bibliographic entry see Field 7B. 
80-06480 


GLACIAL GEOLOGY AND STRATIGRAPHY 
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Geological Survey open-file report 79-989, 1979. 
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A detailed glacial geologic map at a scale of 
1:24,000, embracing a 165 square-mile area in Erie 
and Cattaraugus Counties, NY, shows 27 mapping 
units, including the till complex in which the West 
Valley radioactive-waste burial site is located. 
Stratigraphic relationships at 24 boreholes at the 
burial site and 6 newly described exposures indi- 
cate the age of the till complex to be early late 
Woodfordian (post-Kent, pre-Lake Escarpment, 
Valley Heads), equivalent to the Lavery glacial 
advance. Correlations of mapping units and meas- 
ured sections with Woodfordian and older glacial 
and deglacial episodes are proposed. The Lavery 
till is confined to the valleys of Cattaraugus Creek 
and its major tributaries. At the waste-burial site in 
Buttermilk Creek Valley, the Lavery is an interfin- 
gering complex of clayey-silt till and thinner beds 
of deformed, poorly stratified lucustrine clay and 
silt. Ice readvance after the Kent glacial recession 
and Erie Interstade erosion imponded proglacial 
lake water in Buttermilk Creek Valley and covered 
post-Kent kame deltas and Erie channel gravels 
with as much as 130 feet of till. The Lavery till 
thins southward to a thickness of 80 feet at the 
waste-burial site and to less than 16 feet near the 
hamlet of West Valley. Water from the Lavery till 
may flow through subjacent Erie channel gravel 
and Kent-recessional kame delta sand to the bluffs 
along Buttermilk Creek, where discharge of water 
from these exposed pervious deposits appears to 
cause major slumps. (USGS) 
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Due to the fact that almost every ice research 
group uses different testing methods, the results of 
nominally similar tests can vary greatly. This is, of 
course, a hinderance to the Ice Engineering field. 
In order to improve the quality, comparability, and 
usefulness of the test data resulting from mechani- 
cal property investigations, the IAHR Section on 
Ice Problems considered it necessary to standard- 
ize ice testing methods. In this paper, the Working 
Group of the IAHR Section on Ice Problems 
proposed its recommendations for the ‘Standardi- 
zation of Testing Methods for Ice Properties’. It 
was noted that the suggested recommendations 
remain open to revision as the development of ice 
testing methods progresses. (Humphreys-ISWS) 
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THE MELTING OF ICE IN COLD STRATIFIED 
WATER, 

Cambridge Univ. (England). Dept. of Applied 
Mathematics and Theoretical Physic. 

H. E. Huppert, and E. G. Josberger. 
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Journal of Physical Oceanography, Vol 10, No 6, p 
953-960, June 1980. 6 Fig, 1 Tab, 9 Ref. ONR 30- 
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The melting of ice in coid water vertically strati- 
fied with salt was considered. The study extended 
previous investigations of ice melting in cold water 
at uniform salinity and in warm water with a 
salinity gradient. It was found, in agreement with 
the results of the latter study, that the meltwater 
spreads out in a series of horizontal layers. This 
motion tends to convert the initially smooth salin- 
ity distribution into one with much larger gradients 
in the interfaces between the layers. Also discussed 
were the results of an experiment with a stratified 
region above a region of uniform salinity. The 
convective plume that formed in the lower region 
penetrated into the upper region, while a series of 
horizontal layers in the upper region extended 
beyond the plume. To apply these results to polar 
oceans it is necessary to assume that it is valid to 
extrapolate them to smaller salinity gradients than 
is possible to investigate in the laboratory. Data 
from the Antarctic indicate ambient temperatures 
of around 0 C and salinity gradients in the summer 
varying between 0.001%/m in the upper 100 m of 
the Weddell Sea and 0.00001%/m in a relatively 
unstratified region down to 400m. Considering a 
nominal 1 C temperature difference between the 
ice and the ocean, the authors calculated a corre- 
sponding layer scale of order 10 m in the upper 100 
m and 1000 m below that. The latter value indi- 
cates that the influence of the salinity gradient is 
inconsequential at depth, and convection up the 
side of the ice occurs. Because the different param- 
eter range and scale in the ocean are unobtainable 
in the laboratory, the authors suggested that to 
further validate their ideas required a field pro- 
gram of observations to examine the temperature, 
salinity and velocity structure in the vicinity of 
icebergs. (Humphreys-ISWS) 
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A high-resolution radio echo-sounder operating at 
a frequency of 840 MHz was developed for air- 
borne sounding of small and medium-sized polar 
glaciers and ice caps. The sounder uses a compact, 
high-gain antenna which suppresses valley-wall 
echoes and simplifies operation from light aircraft. 
Successful field trials were carried out on Rusty, 
Trapridge, and Hazard Glaciers, Yukon Territory, 
Canada. Results compare well with ice depths 
obtained from earlier ground-based soundings on 
Rusty and Trapridge Glaciers. The maximum ice 
thickness encountered was 200 m on Hazard Gla- 
cier. Owing to the high operating frequency, 
random scattering from inhomogeneities within the 
ice is a major cause of signal degradation. For this 
reason the sounder cannot penetrate great thick- 
nesses of temperature or debris-rich ice. Spatial 
averaging, an immediate result of operating from a 
moving platform, reduces the effects of back-scat- 
tered ‘clutter’. (Humphreys-ISWS) 
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The purpose of this paper is to consider an ice- 
sheet model based on joint solution to the dynamic 
equations and equations of heat conductivity in 
which the surface relief is one of the unknown 
functions. The proposed mode! is applicable to 
calculations of the Antarctic ice sheet. Results of a 
numerical experiment for present values of the 
temperature of the ice surface and precipitation as 
well as for their separate and simultaneous increase 
by 2, 4, or 6 deg and 10, 20, or 30% are given. 
(Sims-ISWS) 
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Glaciological results of the continuing investiga- 
tions of the Quelccaya ice cap located at lat. 13 deg 
56 min S., long. 70 deg 50 min W., in the Cordille- 
ra Oriental of southern Peru were presented. Ice 
cores to a depth of 15 m have been retrieved from 
the summit dome (5650 m), middle dome (5543 m), 
and south dome (5480 m) and sampled in detail for 
microparticle, oxygen-isotope, and total-beta-activ- 
ity measurements. Results of these core analyses 
indicated that although the summit of this ice cap 
is only 300 m above the annual snow line and the 
firn is temperate, an interpretable stratigraphic 
record is preserved. The marked seasonal ice strati- 
graphy is produced by the marked seasonal vari- 
ation in regional precipitation. High concentrations 
of microparticles and beta-radioactive material 
occur during the dry season (May-August). Micro- 
particles deposited during the rainy season are 
larger than those deposited during the dry season. 
On the Quelccaya ice cap the most negative delta 
180 values occur during the warmer rainy season 
(the opposite occurs in polar regions). The near- 
surface mean delta value of -21 parts per thousand 
is remarkably low for this tropical site where the 
measured mean annual air temperature is -3 C. The 
seasonality of the microparticles, total beta activi- 
ty, and isotope ratios offers the prospect of a 
climatic ice-core record from this tropical ice cap. 
(Sims-ISWS) 
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Nivation is a collective noun identifying a set of 
geomorphic processes, comprised of an indetermi- 
nate numer of elements and of unknown relative 
importance, for which there is little likelihood of 
ever producing a precise definition. Instead, atten- 
tion should first be directed towards the relation- 
ships between snow-packs and individual geomor- 
phic processes. The relationship between freezing 
amplitude in the bedrock, snow cover, and aspect 
at an Arctic site in northern Norway and an apline 
site in the Front Range, Colorado, is complex. 
Comparison of field data and laboratory criteria 
permit several conflicting interpretations. If oscil- 
lations across 0 C, regardless of freezing amplitude, 
are critical, the alpine site is potentially a more 
active freeze-thaw weathering regime, with a pri- 
mary springtime peak and a secondary fall peak. If 
a freezing amplitude of -5 C is required for effec- 
tive freeze-thaw weathering then the alpine site is 
largely inactive and the Arctic active (but with 
only a single fall peak). Chemical weathering is 
much more important at snow-patch sites than has 
traditionally been recognized. Mass wasting at col- 
luvial sites subject to snow patches is dominated by 
interaction between overland flow and solifluction 
when the site is unvegetated, and by solifluction 
when it is vegetated. Given contemporary knowl- 
edge of snow and glacial geomorphology, there 
appears to be no threshold, only differences of 
intensity. Resolution of the disruptive mechanism 
associated with bedrock freezing and its constrain- 
ing temperature and moisture requirements is the 
most pressing present problem in the field of snow 
geomorphology. (Humphreys-ISWS) 

W80-06667 


A SCANNING ELECTRON MICROSCOPE EX- 
AMINATION OF SUBGLACIAL QUARTZ 
GRAINS FROM CAMP CENTURY CORE, 
GREENLAND--A PRELIMINARY STUDY, 
Queen’s Univ., Belfast (Northern Ireland). Dept. of 
Geography. 

W. B. Whalley, and C. C. Langway, Jr. 

Journal of Glaciology, Vol 25, No 91, p 125-131, 
1980. 11 Fig, 13 Ref. 


Descriptors: *Till, *Glacial sediments, *Quartz, 
*Laboratory tests, Sands, Testing procedures, 
Electron microscopy, Particle shape, Ice, Aeolian 
soils, Analytical techniques, *Greenland, Angular- 
ity, Roundness. 


The surface textures and angularity-roundness 
characteristics of quartz sand grains of till from the 
base of the Greenland ice sheet at Camp Century 
were examined with a scanning electron micro- 
scope. Two basic populations were revealed; an 
angular component which shows grains with edge 
abrasion and attrition indicative of subglacial 
grinding, and a well-rounded component with the 
characteristics of aeolian transport. It was suggest- 
ed that these two populations were mixed subgla- 
cially, the aeolian fraction having been produced at 
some stage before the ice sheet encroached over 


the area of their deposition. (Humphreys-ISWS) 
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A model of dislocation glide in ice Ih was recently 
proposed. This model was developed on certain 
assumptions, namely that transitions occur through 
cooperative movements of H2O molecules in the 
noncrystalline core of dislocations. A relation be- 
tween the velocity v sub d of linear defects and 
shear stress tau or temperature T is obtained. This 
relation shows that v sub d varies linearly with tau 
at low values of tau and (or) T but varies more 


rapidly at higher stresses; this nonlinearity is more 
pronounced the higher the temperature. Such an 
analysis was extended in order to take into account 
doping effects. The case of HF-doped ice was 
considered: it was shown that there is a strong 
accumulation effect of HF molecules in the dislo- 
cation cores, which induces an increase of the rate 
of transitions. The results are in agreement with 
experimental data concerning both the velocity of 
dislocations and high-temperature internal friction 
in HF- P34 ice. (See also W79-09369) (Hum- 
aot a a 
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An approximate calculation was made of the rate 
at which a bottom crevasse in a cold ice shelf or 
tabular iceberg can close by freezing of water and 
can creep open through the creep deformation of 
ice. In all but the thickest ice shelves and icebergs, 
those with a thickness greater than about 400 m, 
the freezing process is the more important mecha- 
nism if the ice is cold (less than -10 C). Conse- 
quently in a cold iceberg or ice shelf a bottom 
crevasse, once formed, will freeze shut. (Sims- 


ISWS) 
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The possibility of the occurrence of thermal insta- 
bility in ice sheets and glaciers is discussed. This 
may arise from the nonlinear viscous heating term, 
which could provide for the existence of multiple 
steady states in the flow and temperature fields. 
Attention is drawn to certain limitations, in several 
authors’ models (Robin, 1955; Clark and others, 
1977; and Yuen and Schubert, 1979) which may 
render their conclusions inaccurate. (Sims-ISWS) 
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*Strain measurement, 


Increasing interest is being directed toward studies 
involving measurement of strain and strain-rates in 
sea and glacier ice. A number of techniques for 
obtaining these data over gage lengths ranging 
from 1 m to several kilometers have been reported, 
but there has been little experience with shorter 
lengths. Use of commercially available electrical 
resistance strain-gages (length 5-20 cm) intended 
for embedment in concrete offers a new approach 
in which multiple gage, two- and three-dimension- 
al arrays can be installed in ice with minimum 
effort and monitored with portable equipment. 
This report described a pilot study designed to 
demonstrate the use of three types of electrical 





resistance strain gages in sea ice under exposed 
field conditions. Results included detection of vari- 
ations in strain fields related to tidal currents. 
(Sims-ISWS) 
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A core drill capable of drilling to more than 100 m 
depth in ice is described. It was designed with a 
view to fast operation and easy transport, core 
handling, and maintenance. A total of 800 m of 
core was recovered to a maximum depth of 110 m 
on the Greenland ice sheet. The average length of 
the core increments was 1.2 m in firm and 1.0 m in 
ice. The quality of the core was excellent, i.e. no 
‘wafering’ and only a few breaks. (Sims-ISWS) 
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Brillouin spectroscopy has been used to measure 
the adiabatic elastic constants of laboratory-grown 
pure monocrystalline ice Ih at -3 C. The values 
obtained were (in units of 10 to the 8th power N/ 
sq m): c sub 11 = 136.96 + or - 0.60, c sub 12 = 
69.66 + or - 0.45, c sub 13 = 56.28 + or -0.3l,c 
sub 33 = 147.02 + or - 0.68, c sub 44 = 29.59 + 
or - 0.15. Comparison of these values with ultra- 
sonic measurements quoted in the literature re- 
vealed no significant acoustic dispersion in ice over 
frequencies ranging to 10 to the 10th power Hz. 
However, the results suggested that the elastic 
constants of ice may depend on the precise crystal 
quality and age of a given sample. The low experi- 
mental error in the values obtained, along with the 
inherent versatility of the method, indicated that 
Brillouin spectroscopy is an effective technique for 
systematically investigating the elastic properties 
of ice samples formed under natural conditions. 
(Sims-ISWS) 
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Uniaxial compression creep tests were performed 
on artificial and natural polycrystalline ices at tem- 
peratures near -7 C. The grain-size range investi- 
gated was from | to 10 mm. Contrary to previous 
results, the permanent creep-rate was not found to 
increase with crystal size. Only the transient creep 
appeared to be sensitive to variations in crystal 
size. (Sims-ISWS) 
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A dynamic constitutive law was used to study the 
response of medium-density snow to shock waves. 
The results showed good correlation between 
theory and experiment, except for low-intensity 
shocks which produce small permanent density 
changes. In this case the validity of the data is 
questioned, although further experimental work is 
needed to settle this question. The results of this 
work also partially explained why snow is so effec- 
tive in absorbing energy associated with stress 
waves. This was felt to be due to the work-harden- 
ing characteristics of snow. (Sims-ISWS) 
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The way free water is distributed around contact 
points of ice grains was recorded by measuring the 
dielectric constant of the porous system which 
constitutes snow. Within the saturation range of 
11% to 15% of the pore volume, a transitional 
range from the ‘pendular’ to the ‘funicular’ mode 
of distribution of free water occurs. By measuring 
the drainage-flow of free water through snow, 
additional information as to the upper limit of the 
pendular distribution was obtained. This upper 
limit was reached at a saturation of approximately 
14% of the pore volume. (Sims-ISWS) 
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In this paper, the authors were concerned with the 
analysis of temperature distributions and heat flow 
when phase changes take effect. Practical applica- 
tions in water resource engineering are encoun- 
tered, for example, in the analysis of ground freez- 
ing in an embankment or in the prediction of ice 
formation in a reservoir structure. The objective 
was to propose an improved incremental finite 
element formulation for the analysis of nonlinear 
heat transfer with phase changes. Some specific 
characteristics of the solution method are: The 
original finite element mesh is not changed; the 
latent heat effect is approximated by using a tem- 
perature-dependent heat generation or heat absorp- 
tion in the phase transition zone plus a variation of 


heat capacity in the vicinity of the transition sur- 
faces for each time interval; and, the heat flow 
equilibrium is assured by a heat flow equilibrium 
iteration. The solution procedure was implemented 
and the results cbtained in the analyses of some 
problems were presented. The preliminary analysis 
results are encouraging. (See also W80-06894) 
(Humphreys-ISWS) 
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Water balance data for New Zealand forests with 
rainfall ranging from 1300 mm/year to 2650 mm/ 
year showed that interception was a major compo- 
nent of the total evaporative loss. Interception 
losses increased with annual rainfall and duration 
of canopy wetness. In the wetter environments 
studied, interception losses were approximately 
double the losses in transpiration. During rainfall, 
high evaporation rates of intercepted water were 
implied by the observed losses and these con- 
formed to theoretical expectations given that sur- 
face resistance reduced to zero or near-zero when 
the forest canopy was wet. Using New Zealand 
data, some preliminary estimates of likely water 
yield changes as a consequence of vegetation 
changes were made for selected combinations of 
climate and land-use change. (Roberts-ISWS) 
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On a regional scale (about 10 to 100,000 sq km) 
estimations of actual evapotranspiration (ET) for 
water balance equations are generally missing. The 
various methods available at present were briefly 
described and discussed. The use of remote sens- 
ing, in particular infra-red thermometry by satellite 
in conjunction with soil energy budget data, is the 
only method to provide satisfactory data on the 
same scale in space and time for water balance 
models. This method is being studied at the INRA 
Bioclimatology Station at Avignon in the frame- 
work of the European ‘Tellus’ project for using 
HCMM satellite data. Systems for continuously 
recording the components of the energy budget 
and ET have been installed in the Crau plain, north 
of Marseilles, in both a dry area and a large area of 
irrigated pastures. By combining the recorded 
measurements with the satellite data and starting 
from values for elements of 25 ha (500 m X 500 m), 
the ET for the whole of the Crau plain can be 
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estimated. First results were analyzed and the pos- 
sibilities and limitations of the method were dis- 
cussed. (Humphreys-ISWS) 

W80-06482 


PROCESS AND PLANT FOR RECOVERING 
WATER FROM MOIST GAS, 

Maschinenfabrik een ASG, 
Munich (Germany, F.R.). 

W. Bulang. 

U.S. Patent No. 4,185,969, 6 p, 2 Fig, 15 Ref; 
Official Gazette of the United States Patent Office, 
Vol 990, No 5, p 1719, January 29, 1980. 


Descriptors: *Patents, *Humidity, *Moisture con- 
tent, *Solar distillation, Separation techniques, Ab- 
sorption, Condensation, Water recovery tech- 
niques, Atmosphere, Solar collectors. 


A process and an apparatus for recovering water 
from moist gas, e.g., humid air, are disclosed. The 
apparatus comprises fans, solar energy collectors, 
moisture absorber beds, and heat-accumulators 
which are connected by conduits in such a manner 
that in a first reaction stage, e.g., at night time, 
humid air, is sucked into the apparatus, is divided 
into two partial flows, the first of which is passed 
through the absorber beds in parallel or in series, 
so that water is absorbed in the absorber beds, and 
then discharged. In a second reaction stage, e.g., 
during the daytime, a flow of gas is preferably 
repeatedly, circulated in series from the fan 
through the solar energy collectors and absorber 
beds which are connected in alternating sequence 
and then through the heat-accumulators in series 
and back to the fan, whereby water is re-desorbed 
from the absorber beds and condensed on the 
surfaces of the heat-accumulators. (Sinha-OEIS) 
W80-06570 


MEASUREMENT OF EVAPORATION FROM 
SALT WATER PAN, 

Meteorological Research Inst., Tokyo (Japan). 

T. Fujita, and N. Honda. 

Papers in Meteorology and Geophysics, Vol 31, 
No 1, p 1-6, March 1980. 4 Fig, 5 Ref. 


Descriptors: *Evaporation, *Salts, *Saline water, 
*Evaporation pans, Salinity, Sampling, Measure- 
ment, Meteorological data, Evaporimeters, Winds, 
Wind velocity, *Electrical conductivity technique, 
Sampling error, Freshwater pan, Vertical vapor 
fluxes, Atmospheric conditions. 


An electrical conductivity technique was used to 
detect a small amount of salinity change with an 
accuracy of + or - 0.003%, thus permitting small 
amounts of water evaporation to be measured. 
Two circular evaporimeter pans, 50 cm in diameter 
and 60 cm deep, were installed in grass plots with 
their tops almost even with the ground but extend- 
ing 10 cm above ground level. Both pans were 
made of iron and painted white. One pan contained 
salt water and the other freshwater. For a long 
interval of time, the amounts of evaporation from 
the salt water pan and those from the freshwater 
pan were approximately equal. The measuring 
errors of the depth of freshwater tended to become 
larger as the observational time interval shortened. 
Even a trace amount of evaporation during a short 
time interval could be detected by measuring salin- 
ity change in the salt water pan. (Roberts-ISWS) 
80-06683 


EVAPOTRANSPIRATION FROM VEGETA- 
TIVE SURFACES IN MAINE, 

University of Maine at Orono, Dept. of Plant and 
Soil Sciences. 

S. M. Goltz. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-104903, 
Price codes: AOS in paper copy, AOI in microfiche. 
Land and Water Resources Center, University of 
Maine Completion Report, Technical Bulletin 97, 
June, 1980. 74 p, 26 Fig, 24 Tab, 19 Ref, 6 Append. 
OWRT-A-035-ME (1). 


Descriptors: *Evapotranspiration, *Crops, *Equa- 
tions, *Measurement, Blueberries, Potatoes, Evap- 
oration, Transpiration, Maine, Soil moisture, Mois- 


ture tension, Heat budget, Energy budget, Math- 
ematical studies, “Vegetable crops, Diurnal, 
Maine, Soil properties, Soil types, Crop produc- 
tion, Air temperature, Solar radiation. 


Diurnal evapotranspiration (ET) measurements 
were made for lowbush blueberries and potatoes in 
Maine during selected portions of the 1977 and 
1978 growing seasons. Half-hourly measurements 
were made using a Bowen ratio-energy budget 
method. These data provided the principal energy 
budget components, an evaluation of potential ET, 
and a variety of diagnostics used to evaluate the 
artitioning of available energy into sensible/latent 
eat. ET rarely attained potential values and large 
variability was found to exist. The Priestly and 
Taylor equilibrium evaporation equation was ex- 
amined to attempt a reliable daily estimate of ET 
from potatoes using a minimum amount of the 
data. This equation was modified, to incorporating 
a soil moisture tension term to account for drying 
soil conditions, to predict daily ET rates. Reliable 
ET rates are essential to hydrologic planning, for 
evaluation of waste disposal methods, and for en- 
hancing — productivity. Half-hour means 
of dry bulb temperature and vapor pressure gradi- 
ents over potatoes and blueberries are given in 
Appendix I; supplementary data tables and graphs 
for energy-balance Bowen ratio data, diagnostic 
data, and daily variation in selected diagnostics and 
ET data over potatoes at Presque Isle, in Appendi- 
ces II-VI. (Zielinski-IPA) 
W80-06707 


EVAPOTRANSPIRATION STUDIES ON THE- 
MEDA TRIANDRA FORSK. UNDER FIELD 
CONDITIONS (EVAPOTRANSPIRASIE-STUD- 
IES OP THEMEDA TRIANDRA FORSK. 
ONDER VELDTOESTANDE), 

Orange Free State Univ., Bloemfontein (South 
Africa). 

D. P. J. Opperman, J. J. Human, and M. F. 
Viljoen. 

Proceedings of the Grassland Society of Southern 
Africa (Pietermaritzburg), Vol 12, p 71-76, 1977. 4 
Fig, 1 Tab, 19 Ref. 


Descriptors: ‘*Evapotranspiration, *Lysimeters, 
Evaporation, Water loss, *Grasslands, Climatolo- 
gy, Drying, Soil moisture, Transpiration loss, 
Water yield improvement, Depth, On-site investi- 
gations, Instrumentation, Semiarid climates, Arid 
climates, Rainfall, Moisture availability, Retention, 
Soil types, Seasonal, Available water, Moisture 
content, Mathematical studies, Computer pro- 
grams, *South Africa, *Themeda trianda grass 
cover. 


Over the period 1972-1975, hydraulic non-floating 
lysimeters were used to determine the evapotran- 
spiration (Et) rates of a Themeda triandra grass 
cover under field conditions in South Africa. 
Water-balance models are essential to the under- 
standing of soil moisture conditions in South Afri- 
ca’s semi-arid and arid regions. The highest Et 
losses were registered during December 1972/Jan- 
uary 1973, February 1974, and March 1975 when 
the plants were in the reproductive phase. As 
much as 10.22 millimeters of water loss per day 
was recorded and the evaporation losses (Eo) from 
the bare soil lysimeters were about 67% of the 
value for grass covered lysimeters. The weekly 
Et/Eo ratios were averaged for the three seasons 
and compared to the rainfall data: 1972/73; Et/ 
Eo=0.341; 252.2 mm rain; 1973/74; Et/Eo=0.389 
(the potential under nonlimiting soil moisture con- 
ditions); 986.6 mm rain; and 1974/75; Et/ 
Eo=0.334; 524.2 mm rain. A computer was used 
to fit a harmonic curve to the data taking into 
account the soil type and depth and the climatic 
conditions. The computed values provided a rea- 
sonable approximation to the observed data as 
measured by gravimetric methods and the data 
indicate that water is more efficiently used at 
lower moisture levels than at higher. (Sidney-IPA) 
W80-06718 


WATER DROPS AND PACKING EFFECTS 
INSIDE ATMOSPHERIC COOLING TOWERS, 
Ecole Centrale de Lyon, Ecully (France). Lab. de 
Mecanique des Fluides. 


J. F. Brison, M. Buffat, D. Jeandel, and P: 
Sonneville. 

In: Finite Elements in Water Resources, Volume 2; 
Preprints of the Third International Conference (2 
Vol), Mississippi University, Oxford, May 19-23, 
1980. p 7.55-7.63, 1980. 5 Fig, 8 Ref. Science and 
Education Administration, New Orleans, LA. 


Descriptors: *Finite element analysis, *Mathemat- 
ical models, *Cooling towers, *Water cooling, 
Flow, Analytical techniques, Analysis, Flow char- 
acteristics, Model studies, Thermal satay cer 
Nuclear powerplants, Drops(Fluids), Water, Cool- 
ing tower packing, Airflow. 


Atmospheric coolers play an important role in the 
working of nuclear powerplants. One way of re- 
moving the heat excess from water is the natural 
draft counter-flow tower. Hot water disperses just 
above the packing, then streams down by gravity, 
forming a cloud of droplets. Consequently, as heat 
transfers from the water to the air, a natural draft is 
formed corresponding to the temperature increase 
in the gas convected upwards. The calculation for 
an air-droplet packing flow field was performed. 
The finite element method and least squares formu- 
lation of the Navier-Stokes problem, including air- 
droplet interaction and packing simulation, pro- 
vides a framework from which the analysis of 
atmospheric coolers seems possible at a moderate 
Reynolds number. The results are satisfactory and 
open the way for further progress in the areas of 
three-dimensionality, and thermal and turbulence 
effects (the practical Reynolds number is 
1,000,000). (See also W80-06894) (Humphreys- 
ISWS) 

W80-06929 
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THE APRIL ‘79 FLOODS OF THE PEARL AND 
TOMBIGBEE RIVERS. APRIL 1979 - 
REPORT TO THE ADMINISTRATOR. 

National Oceanic and Atmospheric Administra- 
tion, Rockville, MD. 

NOAA Natural Disaster Survey Report 80-2, 
April 1980. 121 p. 5 Fig, 2 Tab, 3 Append. 


Descriptors: *Floods, *Rivers, *Flood forecasting, 
Warning systems, Rainfall, Storms, Mississippi, Al- 
abama, Flood data, Flood damage, Record flood 
event, *Pearl River, *Tombigbee River. 


The large tornado-breeding storm system that se- 
verely damaged Wichita Falls, TX, and spread into 
Oklahoma on April 10, 1979, set off heavy rains as 
it moved into western Mississippi on Wednesday 
evening, April 11, and into Alabama the next 
morning. Flash floods occurred at many locations 
in Mississippi and Alabama, and later caused 
record flooding on the Noxubee, Tombigbee, 
Black Warrior, and Pearl Rivers. Flooding was 
occurring simultaneously in the entire area of the 
Lower Mississippi River Forecast Center, at Sli- 
dell, LA, with the Yazoo, Leaf, Chickasawhay, 
and Big Black River systems experiencing maxi- 
mum floods of record. In general, the public fore- 
cast and warning statements were good and well- 
written. Most statements were rapidly and success- 
fully disseminated despite a few teletypewriter 
problems. The NOAA-operated dissemination net- 
works - NOAA Weather Radio and NOAA 
Weather Wire Service - functioned well and 
served as the principal channels for distribution of 
information to local officials and the general 
public. Many people were either not aware of their 
danger, or refused to believe the degree of danger. 
(NOAA) 


THE PRESERVATION OF SKEWNESS IN 
LINEAR DISAGGREGATION SCHEMES, 

Pisa Univ. (Italy). Ist. di Idraulica. 

E. Todini. 

Journal of Hydrology, Vol 47, No 3/4, p 199-214, 
July 1980. 1 Fig, 3 Tab, 11 Ref. 


Descriptors: *Discharge(Water), *Streamflow, 
*Model studies, Mathematical models, Analytical 
techniques, Mathematics, Correlation analysis, Sta- 





tistics, Statistical models, Statistical methods, 
Skewness, Disaggregation schemes. 


Methods for the preservation of skewness in linear 
disaggregation schemes were reviewed and disad- 
vantages of some recent approaches were identi- 
fied. Methods were suggested whereby the preser- 
vation of skewness can be achieved theoretically, 
although in finite samples a bias is evident which is 
independent of the proposed methods. The gt 
cation of the methods was illustrated through an 
example. (Sims-ISWS) 

W80-06471 


FLOW ESTIMATION IN AN UNSTABLE 
RIVER ILLUSTRATED ON THE RAKAIA 
RIVER FOR THE PERIOD 1958-1978, 

Ministry of Works and Development, Christ- 
church (New Zealand). Water and Soil Science 
Centre. 

For primary bibliographic entry see Field 2A. 
W80-06477 


PREDICTION OF HYDROLOGIC VARIABLES 
FROM CHANNEL MORPHOLOGY, SOUTH 
ISLAND RIVERS, 

Forest Research Inst., Christchurch (New Zea- 
land). 

M. P. Mosley. 

Journal of Hydrology (New Zealand), Vol 18, No 
2, p 109-120, 1979. 1 Fig, 5 Tab, 17 Ref. 


Descriptors: *Channel morphology, *Hydrology, 
*Flow characteristics, *Natural streams, Alluvial 
channels, Foreign research, Rivers, Foreign coun- 
tries, Discharge(Water), Annual flood, 
Watersheds(Basins), Streamflow, Flood flow, 
Flood forecasting, Sediments, Variability, Hydro- 
logic data, Flood recurrence interval, Hydraulics, 
Shape, Slopes, Width, Hydraulic radius, *New 
Zealand, *South Island(New Zealand), Bankfull 
discharge. 


Data on the hydrology, sedimentology, and mor- 
phology of 73 alluvial channels in the South Island, 
New Zealand, were used to develop predictive 
pe poste for hydrologic parameters. Of ten indices 
of magnitude and variability of discharge, predic- 
tion equations for only mean annual flood, stand- 
ard deviation of annual floods, and bankfull dis- 
charge could be developed that had acceptable 
precision. An equation for mean annual flood using 
channel cross-sectional area and aspect ratio (maxi- 
mum depth/hydraulic radius) as predictive varia- 
bles has a standard error of estimate lower than an 
equivalent equation for the whole South Island 
using other catchment and precipitation character- 
istics. Its precision is less than that of four regional 
equations using catchment and precipitation char- 
acteristics, but it avoids the problems of defining 
regions and could usefully be used in conjunction 
with these equations. Bankfull discharge is the only 
hydrologic parameter other than mean annual 
flood and the standard deviation of the annual 
floods that can be predicted from channel mor- 
phology. Channel morphology is evidently con- 
trolled primarily by flood flows (with recurrence 
intervals of 1 to 2 years) that fill the channel; lower 
flows (such as median discharge and mean dis- 
charge) are contained within the channel and do 
not modify or control its shape. Similarly, there 
appears to be little relationship between channel 
morphology and any simple index of discharge 
variability, so that the latter cannot be estimated 
from the former. Despite much recent interest in 
this aspect of river morphology, the influence of 
flow variability is evidently of minor importance 
relative to other controls on channel form. (Hum- 
phreys-ISWS) 

W80-06478 


THE NUMERICAL CALCULATION OF EX- 
TREME WET AND DRY PERIODS IN HYDRO- 
LOGICAL TIME SERIES, 

Technical Univ. of Istanbul (Turkey). Dept. of 
Hydraulics and Water Power. 

For primary bibliographic entry see Field 2A. 
W80-06481 


NUMERICAL MODELLING OF SUSPENDED 
SEDIMENTS, 

Thessaloniki Univ., Salonika (Greece). Dept. of 
Hydraulics. 

For primary bibliographic entry see Field 2J. 
W80-06485 


SHIFTING LEVEL MODELLING OF HYDRO- 
LOGIC SERIES, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 2A. 
W80-06486 


THE NUMERICAL MODELLING OF STORM 
SURGES IN THE BAY OF BENGAL, 

Reading Univ. (England). Dept. of Meteorology. 
For primary bibliographic entry see Field 2L. 
W80-06498 


REPORT OF THE ANNUAL YIELD OF THE 
ARKANSAS RIVER BASIN FOR THE ARKAN- 
SAS RIVER BASIN COMPACT, ARKANSAS-- 
OKLAHOMA, 1979 WATER YEAR, 

Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

G. L. Ducret, Jr. 

Available from the OFSS, Box 25425, Fed. Ctr., 
Denver, CO 80225, $3.50 in paper copy, $3.50 in 
microfiche. Geological Survey open-file report 80- 
333, 1980. 25 p, 1 Fig, 3 Tab, 3 Ref. 


Descriptors: ‘Interstate compacts, *Interstate 
rivers, *Arkansas, *Oklahoma, *Streamflow, Flow 
rates, Gaging stations, Water yield, Runoff, Reser- 
voir storage, *Arkansas River basin. 


This report contains computed annual yields and 
deficiencies, of the subbasins as defined in the 
Arkansas River Compact, Arkansas-Oklahoma; 
actual runoff from the subbasins and depletion 
caused by major reservoirs, in the compact area; 
and monthly maximum, minimum, and mean dis- 
charges for the 14 streamflow stations used in 
computing annual yield. (USGS) 

W80-06520 


QUALITY OF WATER AND TIME OF TRAVEL 
IN HOBOLOCHITTO CREEK, PEARL RIVER 
COUNTY, MISSISSIPPI, 

Geological Survey, Jackson, MS. Water Resources 


iv. 
For primary bibliographic entry see Field 5B. 
W80-06522 


ANNUAL PEAK DISCHARGES FROM SMALL 

DRAINAGE AREAS IN MONTANA THROUGH 

SEPTEMBER 1979, 

+ ae Survey, Helena, MT. Water Resources 
iv. 

R. J. Omang, C. Parrett, and J. A. Hull. 

Available from the OFSS, Box 25425, Fed. Ctr., 

Denver, CO 80225, $16.00 in paper copy, $4.50 in 

microfiche. Geological Survey open-file report 80- 

340, March 1980. 112 p, 2 Fig. 


Descriptors: *Annual peak discharge, *Small wa- 
tersheds, *Montana, *Floods, *Flood frequency, 
Crest-stage gages, Streamflow, Flow rates, Hydro- 
logic data, *Missouri River basin, *Columbia River 
basin. 


Annual peak stage and discharge data have been 
collected and tabulated for crest-stage gaging sites 
in Montana. The crest-stage program was begun in 
July 1955 to investigate the magnitude and fre- 
quency of floods from small drainage areas. The 
program has expanded from 45 crest-stage gaging 
stations initially to 173 stations maintained in 1979. 
Data in the report are tabulated for the period of 
record. (USGS) 

W80-06528 


FLOOD OF AUGUST 27-28, 1977, WEST CACHE 
CREEK AND BLUE BEAVER CREEK, SOUTH- 
WESTERN OKLAHOMA, 

Geological Survey, Oklahoma City, OK. Water 


WATER CYCLE—Field 2 


Streamflow and Runoff—Group 2E 


Resources Div. 

R. K. Corley, and T. L. Huntzinger. 

Geological Survey open-file report 79-256, August 
1979. 1 Sheet, 6 Ref. 


Descriptors: *Floods, *Oklahoma, *Storms, *Rain- 
fall intensity, *Peak a Flood frequency, 
Flood damage, Storm runoff, High water mark, 
Maps, Flood profiles, *Southwestern Oklahoma, 
*West Cache Creek(OK), ‘Blue Beaver 
Creek(OK). 


This report documents a major storm which oc- 
curred August 27-28, 1977, in southwest Oklahoma 
near the communities of Cache and Faxon, OK. 
Blue Beaver Creek and West Cache Creek and 
their tributaries experienced extensive flooding 
that caused an estimated $1 million in damages. 
Reported rainfall amounts of 8 to 12 inches in 6 
hours indicate the storm had a frequency in excess 
of the 100-year rainfall. Peak discharges on Blue 
Beaver Creek near Cache and West Cache Creek 
near Faxon were 13,500 cubic feet per second and 
45,700 cubic feet per second respectively. The 
estimated flood frequency was in excess of 100 
years on Blue Beaver Creek and in excess of 50 
years on West Cache Creek. Unit runoff on small 
basins were in excess of 2000 cubic feet per second 
per square mile. Surveyed highwater marks were 
used to map the flooded area. (USGS) 

W80-06530 


DROUGHT-INDUCED PROBLEMS AND RE- 
SPONSES OF SMALL TOWNS AND RURAL 
WATER ENTITIES IN COLORADO: THE 1976- 
1978 DROUGHT, 

Colorado Univ., Boulder. Dept. of Economics. 
C. W. Howe, P. K. Alexander, J. A. Goldberg, S. 
Sertner, and H. P. Studer. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-225378, 
Price codes: AOS in paper copy, AO1 in microfiche. 
Colorado State University, Fort Collins, Colorado 
Water Resources Research Institute Completion 
Report No. 95, June 1980. 88 p, 11 Fig, 9 Tab, 19 
Ref, 1 Append. OWRT A-045-COLO(1). 


Descriptors: *Droughts, ‘*Small watersheds, 
*Colorado, *Irrigation, State jurisdiction, Water 
rights, Hydrology, Irrigation practices, Farm man- 
agement, Well drilling, Stress, Water shortage, 
Watershed management, Water management, 
Groundwater, Water conservation, *Drought 
impact, Rural areas, Small towns. 


During the 1976-1978 drought, climate and hydro- 
logic conditions varied significantly across the 
State of Colorado, with adjacent drainage basins 
often experiencing quite different conditions, thus 
emphasizing the importance of providing climato- 
logical information and assistance programs tai- 
lored to local areas (e.g., the water districts). Small 
towns experienced the intensification of long exist- 
ing problems such as lack of adequate raw water; 
poor system performance and loss of produced 
water due to insufficient maintenance; and inad- 
equate cost management and use of water revenues 
for general purposes. Towns responded by carry- 
ing out emergency repairs, drilling wells, adding 
water rights, renting farm water, restricting water 
use, installing meters, and increasing water prices. 
It is incidated that many effective counter-drought 
actions depend on local knowledge/initiative. 
Higher level (State and Federal) programs should 
be designed to stimulate local initiatives. Rural 
water entities, providing mostly irrigation water, 
suffered problems from early season over-irriga- 
tion, over-expanding covered acreage relative to 
the reliable water supply, and inflexible reservoir 
management. Partial solutions were by cooperative 
sharing of water/water rentals between farmers, 
which emphasized the importance of having flexi- 
ble short/long-term water transfer capability be- 
tween uses. While major opportunities exist for 
coupled management of surface and tributary 
groundwater supplies, State priority rights current- 
ly prevents such management. (Zielinski-IPA) 
W80-06561 


LOW-FLOW DATA AND FREQUENCY ANAL- 
YSIS OF STREAMS IN NEW YORK EXCLUD- 
ING NEW YORK CITY AND LONG ISLAND, 





Field 2—WATER CYCLE 


Group 2E—Streamflow and Runoff 


Geological Survey, Albany, NY. Water Resources 
iv. 

B. B. Eissler. 

New York State Department of Environmental 

Conservation Bulletin 74, 1979. 176 p, 2 Fig, 3 

Plates, 3 Tab, 11 Ref. 


Descriptors: *Low-flow frequency, ‘*Streams, 
*Streamflow, *New York, *Base flow, Flow char- 
acteristics, Flow rates, Discharge(Water), Data 
Collections, Maps, Gaging stations, Sites. 


Minimum average 7-day 2-year and 10-year dis- 
charges of 926 stream sites in New York excluding 
New York City and Long Island are listed. Also 
included are base-flow measurements at sites for 
which no statistics were computed. This report 
evaluates data collected before October 1975. Data 
are provided for gaging stations on 154 unregulat- 
ed streams and 124 regulated streams, 648 low- 
flow partial-record stations, and 2,384 miscella- 
neous sites. All measurement-site locations are 
shown on maps. A short text explains the proce- 
dures used and the methods of calculation. (USGS) 
W80-06588 


USE OF THE STORM MODEL FOR ESTIMAT- 
ING THE QUANTITY AND QUALITY OF 
RUNOFF FROM THE METROPOLITAN AREA 
OF HOUSTON, TEXAS, 

Geological Survey, Austin, TX. Water Resources 
Div.; and Geological Survey, Bay St. Louis, MS. 
Water Resources Div. 

For primary bibliographic entry see Field 5B. 
W80-06594 


HYDROLOGIC CHARACTERISTICS OF WIS- 
CONSIN’S WETLANDS AND THEIR INFLU- 
ENCE ON FLOODS, STREAM FLOW, AND 
SEDIMENT, 
Geological Survey, 
sources Div. 

For primary bibliographic entry see Field 21. 
W80-06595 


Madison, WI. Water Re- 


STREAMFLOW STATISTICAL SUMMARIES 
FOR COLORADO STREAMS THROUGH SEP- 
TEMBER 30, 1975, VOLUME 1: MISSOURI 
RIVER, ARKANSAS RIVER, AND RIO 
GRANDE BASINS, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W80-06596 


THE ROLE OF GROUND WATER IN STREAM 
DISCHARGES FROM TWO SMALL WETLAND 
CONTROLLED BASINS IN EASTERN MASSA- 
CHUSETTS, 

Lowell Univ., MA. Dept. of Earth Sciences. 

For primary bibliographic entry see Field 2F. 
W80-06601 


A NOTE OF THE PERFORMANCE OF A 82BR 
RADIOACTIVE TRACER IN THE RIVER 
SKERNE, ENGLAND, 

Teesside Polytechnic, Middlesbrough (England). 
Dept. of Civil Engineering. 

L. Hamill 

Journal of Hydrology, Vol 47, No 3/4, p 307-315, 
July 1980. 4 Fig, 1 Tab, 16 Ref. 


Descriptors: *River flow, *Tracers, *On-site inves- 
tigations, Radioisotopes, Bromine, Rivers, Flow, 
Velocity, Hydrology, *Path of pollutants, *Eng- 
land, *River Skerne(England), Dilution gaging. 


82Br which has been described as an almost per- 
fect water tracer, was used in a hydrological inves- 
tigation of the River Skerne in County Durham. 
Under very testing conditions the tracer proved 
very reliable and anticipated adsorption losses 
were shown to be insignificant. (Sims-ISWS) 
W80-06629 


RESIDUE AND TILLAGE EFFECTS ON SCS 
RUNOFF CURVE NUMBERS, 


Science and Education Administration, Beltsville, 
MD. 


W. J. Rawls, C. A. Onstad, and H. H. Richardson. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol 23, No 2, p 357-361, March- 
April 1980. 5 Fig, 7 Tab, 22 Ref. 


Descriptors: *Residual soils, *Soil conservation, 
*Runoff, *Cultivation, Crops, Conservation, Crop 
production, Watersheds(Basins), Mulching, Stor- 
age capacity, Soils, Soil types, *Residue effects, 
Runoff curve numbers, *Tillage effects, Soil Con- 
servation Service, Conservation tillage, No-till 
practices, Small watersheds, Cropland. 


The Soil Conservation Service has developed 
runoff curve numbers that take into account con- 
servation tillage and no-till practices. Tillage and 
crop data were assembled from small watersheds 
and plots located across the United States under 
natural and simulated rainfall. There were not 
enough data to derive an equation for predicting 
how conservation tillage affected runoff. Data 
compiled from plots and small watersheds under 
simulated and natural rainfall for 531 events were 
used to develop graphs that can be used as practi- 
cal guides for estimating the decrease in Soil Con- 
servation Service runoff curve numbers due to a 
certain amount of residue on the ground or a 
certain percentage of the surface covered with 
residue. Separate guides were developed for corn 
and for medium residue crops such as wheat, oats, 
sorghum, and soybeans. (Roberts-ISWS) 
W80-06672 


APPLICATION OF THE USDAHL-74 HY- 
DROLOGY MODEL TO GRASSLAND WATER- 
SHEDS, 

Oklahoma State Univ., Stillwater. Dept. of Agri- 
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Three models proposed by Milhous for predicting 
the laterial distribution of depth-averaged veloci- 
ties in rivers were tested. Each model requires a 
different level of input data; all, however, assume 
that the stage-discharge relationship is known at 
that river station where the velocities are to be 
predicted. Two of the models incorporate Man- 
ning’s equation for uniform flow as applied to sub- 
elements of the stream cross-section, and the third 
applies the ‘hydraulic geometry’ concept to the 
sub-elements. Field studies were carried out in the 
Cedar River and the Deschutes River, in Western 
Washington. The experimental results apply to 
gravel bed rivers. Some modification in calculation 
procedure were suggested. The principal applica- 
tion of the models is in the quantitative evaluation 
of reaches of rivers as fish habitats. 
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The mean square error of estimation of selected 
quantities was used to evaluate the efficiency of 
alternative methods for fitting the two- and three- 
parameter log normal distributions. Monte Carlo 
results showed that use of maximum likelihood 
parameter estimation dominates other methods for 
fitting the two-parameter log normal distribution 
for samples of 25 or more log normal variates. For 
the three-parameter log normal distribution the 
standard moment method performed best for log 
normal distributions with low skew coefficients, 
while use of the sample mean, variance, and quan- 
tile estimate of the lower bound performed better 
for highly skewed log normal distributions; use of 
the unbiased standard deviation and skew coeffi- 
cient was almost dominated by this new fitting 
procedure. The performance of the better fitting 
procedures was also evaluated when the observa- 
tions were drawn from a log Pearson type 3 distri- 
bution. (Sims-ISWS) 
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Heavy rains fell over the Appalachian region of 
Kentucky, Tennessee, Virginia and West Virginia 
April 2-5, 1977, causing record flooding. Rainfall 
amounts of 4 to 15.5 inches were observed. The 
maximum amount of 15.5 inches occurred at Jolo, 
WV, in about 30 hours. This was more than twice 
the amount which would be expected for a 100- 
year recurrence-interval storm. Flood discharges 
along the upper Guyandotte River; Tug Fork and 
Levisa Fork in the Big Sandy River basin; Cum- 
berland River; and Clinch River and Dowell River 
in the Tennessee River basin exceeded those previ- 
ously known. Severe flooding also occurred along 
the Holston River and along the North Fork Ken- 
tucky River. Recurrence intervals of observed 
flood discharges were greater than 100-years at 29 
streamflow measurement sites. Substantial reduc- 
tions in peak stages and discharges on Levisa Fork, 
North Pound River, and Guyandotte River, at- 
tained as a result of reservoir storage, were report- 
ed by U.S. Army Corps of Engineers. Maximum 
daily suspended-sediment discharges on Guyan- 
dotte River near Baileysville, WV, and Tug Fork 
at Glenhayes, WV, were 54,800 tons/day and 
290,000 tons/day, respectively, April 5, 1977. 
Twenty-two lives were lost and total property 
damage reportedly exceeded $400 million in the 
four-State area. (USGS) 
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The HEC-4 monthly streamflow simulation model, 
developed by the Hydrologic Engineering Center, 
Davis, California, was used to extend the available 
historical streamflow records in the central Ohio 
area. The principal objective of this paper was to 
examine the effectiveness of the HEC-4 model in 
generating synthetic monthly flows. Important sta- 
tistical parameters were evaluated in order to 
relate the statistical properties of the historical and 
generated flows. In doing so, it was observed that 
the mean, standard deviation, and skewness of the 
generated flows are consistently larger than the 
corresponding estimates based on historical flows. 
However, results showed that these statistics, as 
well as the lag-1 serial correlation, are generally 
well maintained by the generated sequences. The 
degree to which any statistical dissimilarities 
would be critical, from an engineering design point 
of view, was demonstrated by utilizing their low 
flow characteristics. Estimates of reservoir safe- 
yields, based on a nonsequential mass-curve analy- 
sis of the historical and generated low flows, indi- 
cated a nominal difference in this particular study. 
(Sims-ISWS) 

W80-06849 


APPLICATIONS OF BOUNDARY ELEMENTS 
IN WATER RESOURCES, 

Southampton Univ. (England). Dept. of Civil En- 
gineering. 

For primary bibliographic entry see Field 2A. 
W80-06859 


ANALYSIS OF A FINITE ELEMENT ALGO- 
RITHM FOR NUMERICAL PREDICTIONS IN 
WATER RESOURCES RESEARCH, 

Tennessee Univ., Knoxville. Dept. of Engineering 
Science and Mechanics. 

A. J. Baker, and M. O. Soliman. 

In: Finite Elements in Water Resources, Volume 1; 
Preprints of the Third International Conference (2 
Vol), Mississippi University, Oxford, May 19-23, 
1980. p 1.40-1.55, 1980, 8 Fig, 12 Ref. Science and 
Education Administration, New Orleans, LA. 


Descriptors: *Finite element analysis, *Algorithms, 
*Mathematical models, *Hydrodynamics, Analyt- 
ical techniques, Analysis, Equations, Model stud- 
ies, Theoretical analysis, Convection, Diffusion, 
Waves(Water), Turbulent boundary layers, Open 
channel flow, Forecasting, Water resources re- 
search, Wave propagation. 


Numerical solution algorithm development, for the 
nonlinear partial differential equations governing 
multidimensional problems in fluid dynamics, has 
been historically based upon finite difference pro- 
cedures. This paper highlighted pertinent results 
on assessment of accuracy, convergence, and util- 
ity of a finite element algorithm for application to 
prediction of fluid dynamics phenomena in water 
resources applications. The results presented illus- 
trate the versatility of the developed algorithm for 
parametric studies in three-dimensional hydrodyn- 
amic transport. The diffusion and convection phe- 


nomena, inseparable in the physical simulation, can 
be individually analyzed using a sufficiently high 
order-accurate algorithm. The error produced 
using any consistent numerical algorithm is con- 
trollable with discretization refinement, but com- 
puter resource constraints place a severe limitation 
on number of solution nodes for three-dimensional 
flows. The cited examples employed 4913 node 
points, with the dependent variable, plus three 
velocity and three diffusion coefficients defined at 
each node, plus various geometry information. The 
computer CPU per time step was approximately 10 
seconds on an IBM 360/195, and the core require- 
ment was approximately 125,000 words. (See also 
W80-06858) (Humphreys-ISWS) 
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A brief review of boundary methods was present- 
ed. Emphasis was placed on alternatives to bound- 
ary integral equations. Different theoretical ques- 
tions required to give a firm foundation to these 
procedures were discussed. Extensions to nonlin- 
ear problems were explained. Examples of applica- 
tion to fluid problems were included. Boundary 
methods are being used to treat many problems. 
When they are applicable, the size of the regions 
that need to be treated numerically can be reduced. 
(See also W80-06858) (Humphreys-ISWS) 
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This paper presented a finite element formulation 
that is applicable to turbulent flows that may in- 
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clude a substantial recirculation region; its use was 
illustrated by application to a complex tow-dimen- 
sional flow. The presentation concluded with some 
comments on near-term research needs in this field. 
After reviewing briefly the major alternatives in 
the mathematical modeling of turbulent flows, this 
paper combined the kinetic energy-dissipation tur- 
bulent flow model and a mean flow model in a 
Galerkin finite element model applicable to incom- 
pressible turbulent two-dimensional flows with re- 
circulation. Application of this model to examina- 
tion of flow and particle settling in a rectangular 
sedimentation basin was presented; this approach 
completely determines the nonuniform velocity 
field and also resolves much uncertainty about the 
choice of values for both the eddy viscosity and 
the turbulent transport coefficients for settling. 
(See also W80-06894) (Humphreys-ISWS) 
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The purpose of this paper was to investigate: (1) 
conditions under which over- or underconstrained 
discrete domains appear, (2) their influence upon 
the accuracy of problem solution, and (3) practical 
ways of improving finite element analysis of vis- 
cous incompressible fluid flows via a velocity- 
pressure formulation. Incorporating the continuity 
equation within the finite element analogue of the 
Navier-Stokes equations leads unconditionally to 
over- or underconstrained domains and as a conse- 
quence to inaccurate solutions. One way of over- 
coming this situation consists in performing a con- 
straint analysis of the discrete domain--as shown by 
present research--and choosing that discretization 
which offers an alpha value closest to the optimum 
one (i.e., alpha optim = 0.5). The practical value 
of this analysis stems in choosing an adequate 
discretization without performing any numerical 
experiments which would otherwise imply a lot of 
effort and computational time. This paper shows 
that the isoparametric formulation yields good re- 
sults only for systems with large number of ele- 
ments. For systems with a small number of ele- 
ments the isoparametric formulation fails; instead, 
mixed interpolation should be used with pressure 
interpolated at a lower degree, and with pressure 
nodes located at the vertices of finite elements. 
(See also W80-06894) (Humphreys-ISWS) 
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The purpose of the model presented was to calcu- 
late depth integrated flow fields in channels, rivers 
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and estuaries. Although the present calculations 
have been done only for rectangular channels in 
which the model seems to perform fairly well, the 
model may be easily generalized. The convergion 
is sped up sensitivily by imposing calculated veloc- 
ity gradients on the solid boundaries after the first 
iteration. Also, the introduction of a quite simple 
approximation of the Reynolds stresses as the 
Prandtl-Von-Karman mixing length hypothesis for 
the elements on solid boundaries improves the 
results with respect to results obtained with con- 
stant value of E, the eddy and kinematic viscosity 
coefficient, in each element. (See also W80-06894) 
(Humphreys-ISWS) 
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Recently, increased attention has been focused on 
the finite element method in an effort to determine 
its applicability to convection dominated flows. 
The selection of appropriate basis and weighting 
functions is a subtle matter in fluid problems and 
especially in convection dominated flows. In this 
work a 4-node bilinear quadrilateral element was 
used for both depth and velocity. There are several 
points in the present model where more research is 
necessary. These include the use of bilinear ele- 
ments, the oblique grid in the time direction, the ad 
hoc upwind scheme, and handling of the computa- 
tion near wave fronts. Although the results are 
satisfactory, the method of characteristics presents 
a more natural means of computation for open 
channel flow. In such cases, it is advantageous to 
use a competitive finite element model, because it 
involves a fraction of the computational cost and 
programming effort. (See also W80-06894) (Hum- 
phreys-ISWS) 
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A two-dimensional finite element surface-water 
model developed by Norton and King was used to 
study the hydraulic effect of a proposed interstate 
highway crossing of the Congaree River near Co- 
lumbia, South Carolina. Rapid expansion of the 
flood palin of the Congaree River upstream of the 
proposed highway crossing, an extensive dike 
system, and highly variable roughness combine to 
cause significant lateral velocities and variations in 
stage. The use of a two-dimensional finite element 
model to study the hydraulic effect of a bridge 
crossing yielded a more detailed evaluation of flow 
distribution and water-surface elevations than are 
obtained by one-dimensional step-back-water and 
conveyance techniques. The results of this study 
suggest that correct and effective application of 
this model requires considerably practical experi- 
ence. For modeling flow on flood plains of highly 
variable roughness, the testing or development, or 
both, of other finite element approaches and com- 
parison with the Norton-King model were suggest- 
ed, with particular emphasis on the capability of 
the models to respond accurately to large topo- 
graphic gradients and highly variable roughness. 
(See also W80-06894) (Humphreys-ISWS) 
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Conventional and upwind finite element solutions 
were studied for the one-dimensional convective 
diffusion equation modified for surface heat ex- 
change. Finite element calculated temperatures 
were compared with analytical solutions for merg- 
ing flows in which large temperature gradients can 
occur at the flow confluence. For diffusion domi- 
nated flow, conventional finite element calculated 
temperatures showed oscillations for crude meshes. 
With local mesh refinement the oscillations were 
eliminated, and conventional finite element calcu- 
lated temperatures gave excellent agreement with 
analytical solutions with accuracy superior to 
upwind elements. For convection dominated 
flows, conventional finite element calculated tem- 
peratures displayed strong oscillations. Local mesh 
refinement did not eliminate nor improve the oscil- 
latory solutions, but upwind finite element calcu- 
lated temperatures gave excellent agreement with 
analytical solutions with small numerical diffusion 
and dispersion errors. (See also W80-06894) (Hum- 
phreys-ISWS) 
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Mathematical models of large and/or geometrical- 
ly complex systems, as found in water resources 
engineering, are solved with appropriate numerical 
methods that require automized mesh generators 
since manual grid designing is time consuming and 
prone to error. The best methodology for develop- 
ing mesh generators/data preprocessors depends 
upon the desired degree of generality: (1) pre- 
processors for a specific analysis program are 
simple, low-cost and efficient but inflexible; (2) 
preprocessors for a specific numerical model in 
which three modules function as a domain gener- 
ator for a one-, two- or three-dimensional F.E. 
system, an attribute editor providing element 
types, system properties, boundary conditions for 
structure, heat transfer or fluid flow analysis, and 
an interface routine that prepares the geometric 
and attribute data for the main program; (3) pre- 
processors for the optimal analysis of a given prob- 
lem in which the environmental/process data and 
the expected results are analyzed, and the best 
available numerical scheme with associated mesh 
generator is chosen. It was shown that mesh gener- 
ators for a specific numerical scheme is cost-effec- 
tive in solving large and/or complex problems. 
(See also W80-06894) (Humphreys-ISWS) 
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The solutions of groundwater problems in uncon- 
fined aquifers with non-uniform hydraulic conduc- 
tivity often may be obtained simply without re- 
course to approximation by considering the hori- 
zontal seepage through the aquifer. This is done by 
defining a potential function. Examples were given 
of the use of the seepage analysis in the study of 
land drainage, well performance and groundwater- 
mound development. It was noted that the use of 
the Girinskii potential to obtain approximate solu- 
tions to groundwater problems gives in many situa- 
tions fortuitously correct seepage rates, although 
incorrect water table heights. (Humphreys-ISWS) 
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A systematic program to collect water-level rec- 
ords in Oklahoma began in 1937. The objectives of 
this program are (1) to provide long-term records 
of water-level fluctuations in representative wells, 
(2) to facilitate the prediction of water-level trends 
and indicate future availability of ground-water 
supplies, and (3) to provide information for use in 
basic research. The report includes a table of 
annual ground-water-level measurements in 711 se- 
lected wells throughout Oklahoma. The data are 
subdivided by counties. (USGS) 

W80-06515 


APPRAISAL OF GROUND WATER IN THE 
VICINITY OF THE LEADVILLE DRAINAGE 
TUNNEL, LAKE COUNTY, COLORADO, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W80-06516 


DIGITAL-MODEL PROJECTION OF SATU- 
RATED THICKNESS AND RECOVERABLE 
WATER IN THE OGALLALA AQUIFER, 
TEXAS COUNTY, OKLAHOMA, 

Geological Survey, Oklahoma City, OK. Water 
Resources Div. 

R. B. Morton. 

Geological Survey open-file report 79-565, Janu- 
ary 1980. 34 p, 12 Fig, 12 Plates, 17 Ref. 


Descriptors: *Computer models, *Forecasting, 
*Groundwater availability, *Aquifers, *Oklahoma, 
Model studies, Zone of saturation, Aquifer charac- 
teristics, Reservoir storage, Groundwater re- 
sources, Water yield, Water levels, Groundwater 
recharge, Irrigation wells, Withdrawal, Hydrogeo- 
logy, Maps, *Ogallala aquifer(OK), *Texas 
County(OK), Saturated thickness. 


A digital model was used to provide a quantitative 
description of the Ogallala aquifer in Texas 
County, Oklahoma, and to predict saturated thick- 
ness and recoverable water from the aquifer at 
specified future times. The Ogallala aquifer, which 
consists of unconsolidated sand, gravel, and clay, is 
the principal source of ground water in Texas 
County. Saturated thickness ranged from 0 to over 
600 feet. The estimated value used for specific 
yield in most of the areas was 0.15 but 0.05 was 
used in some places. Hydraulic conductivity 
ranged from 0 to more than 200 feet per day, and 
recharge ranged from 0.2 to 2.2 inches per year. 
Well discharge was estimated using crop acreage 
and estimate of irrigation requirements. For pro- 
jection simulations with large stress, a reasonable 
maximum stress of 1 well per 160 acres, or 16 wells 
per node, discharging at 1971 pumping rates per 
node, if saturated thickness was more than 38 feet, 
was used. A constant flux (impermeable) boundary 
was used around most of the modeled area; howev- 
er, a constant head boundary was used for a reach 
of the Cimarron River. A constant head boundary 
which may convert to an impermeable boundary, 
depending on the potentiometric gradient at the 
boundary, was used for Palo Duro Creek and a 
reach of Beaver River. (USGS) 

W80-06521 


GROUND-WATER RESOURCES AND GEOLO- 
GY OF WASHINGTON AND OZAUKEE COUN- 
TIES, WISCONSIN, 


Geological Survey, Madison, WI. Water Re- 
sources Div. 

H. L. Young, and W. G. Batten. 

Wisconsin Geological and Natural History Survey 
Information Circular No 38, February 1980. 37 p, 
18 Fig, 2 Plates, 3 Tab, 22 Ref. 


Descriptors: *Groundwater resources, *Water 
yield, *Water quality, *Hydrologic data, *Wiscon- 
sin, Hydrogeology, Water supply, Water wells, 
Water utilization, Aquifer characteristics, Water 
table, Groundwater recharge, Hardness(water), 
Chemical analysis, *Washington County(WI), 
*Ozaukee County(WI). 


Water from three principal aquifers supplies most 
water needs in Washington and Ozaukee Counties, 
WI. Wells generally yield 15 gallons per minute 
(gal/min) in these counties. The sand-and-gravel 
aquifer yields 500 to 1,000 gal/min in parts of 
Washington County. The Niagara aquifer yields 
500 gal/min in most of Ozaukee and eastern Wash- 
ington Counties. In eastern Mequon in Ozaukee 
County and parts of western Washington County, 
it yields less than 100 gal/min. The sandstone 
aquifer underlies both counties and generally yields 
more than 1,000 gal/min. However, yields are 
commonly less than 500 gal/min in southwestern 
Washington County where the aquifer is thin. 
Ground water in these counties is suitable for most 
uses, but is very hard. Most of the water is a 
calcium-magnesium bicarbonate type. However, 
some sodium or calcium sulfate waters occur in the 
Niagara and sandstone aquifers and has dissolved 
solids of 600 to 1,300 milligrams per liter and 2,500 
milligrams per liter, respectively. About 16 million 
gallons of ground water was pumped daily in the 
counties in 1975, of which 57 percent was from the 
Niagara aquifer and 29 percent was from the sand- 
and-gravel aquifer. (USGS) 

W80-06523 


HYDROGEOLOGIC DATA FOR THE MISSIS- 
SIPPI EMBAYMENT OF SOUTHEASTERN 
MISSOURI, 

Geological Survey, Rolla, MO. Water Resources 
Div. 

For primary bibliographic entry see Field 7C. 
W80-06525 


WATER-LEVEL RECORDS FOR THE NORTH- 
ERN HIGH PLAINS OF COLORADO, 1975-79, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

R. G. Borman. 

Available from the OFSS, Box 25425, Fed. Ctr., 
Denver, CO 80225, $4.00 in paper copy, $3.50 in 
microfiche. Geological Survey open-file report 80- 
5, 1980. 28 p, 2 Fig, 1 Tab. 


Descriptors: *Groundwater resources, *Water 
wells, *Water levels, *Water level fluctuations, 
*Aquifers, Colorado, *Northern High Plains(CO), 
Ogallala Formation, Irrigation wells. 


Water-level measurements were made in 665 wells 
in January 1979 in the northern high plains of 
Colorado. Most of these wells were irrigation 
wells, but several stock and government-owned 
observation wells also were measured, especially in 
areas where there is little irrigation. Water-level 
measurements for the years 1975 to 1979 are given 
by county. (USGS) 

W80-06526 


SURFICIAL GEOLOGY OF PART OF ELLIS- 
BURG QUADRANGLE, OSWEGO COUNTY, 
NEW YORK, 

Geological Survey, Albany, NY. Water Resources 
Div. 

For primary bibliographic entry see Field 7C. 
W80-06529 


WATER-LEVEL RECORDS FOR THE NORTH- 
ERN HIGH PLAINS OF COLORADO, 1976-80, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

R. G. Borman. 

Available from the OFSS, Box 25425, Fed. Ctr., 
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Denver, CO 80225, $4.00 in paper copy, $3.50 in 
microfiche. Geological Survey open-file report 80- 
438, 1980. 29 p, 2 Fig, 1 Tab. 


Descriptors: *Groundwater resources, *Water 
wells, *Water levels, Water level fluctuations, 
*Aquifers, Colorado, *Northern High Plains(CO), 
Ogallala Formation. 


Water-level measurements were made in 670 wells 
in the winter of 1979-80 in the northern High 
Plains of Colorado. Most of these wells were irri- 
gation wells, but several stock and government- 
owned observation wells also were measured, es- 
pecially in areas where there is little irrigation. 
Measurements for the years 1976 to 1980 are given 
by county. (USGS) 

W80-06578 


MEASURING LOCAL SUBSIDENCE WITH EX- 
TENSOMETERS IN THE BATON ROUGE 
AREA, LOUISIANA, 1975-79, 

Geological Survey, Baton Rouge, LA. Water Re- 
sources Div. 

C. D. Whiteman, Jr. 

Louisiana Department of Public Works Water Re- 
sources Technical Report No 20, 1980. 18 p, 2 Fig, 
2 Plates, 4 Tab, 5 Ref. 


Descriptors: *Land subsidence, *Measurement, 
*Extensometers, *Louisiana, *Groundwater, With- 
drawal, Water levels, Aquifer characteristics, Test 
wells, Compaction, Pore pressure, Cores, Observa- 
tion wells, Pore water, Clay minerals, *Baton 
Rouge area(LA). 


Water-level declines caused by pumping ground 
water in the Baton Rouge area, LA, have resulted 
in a local cone of land-surface subsidence. Subsi- 
dence of at least 1.26 feet occurred during the 
period 1935-76, and subsidence average 0.035 feet 
per year, 1964-76. Three extensometers operated 
since October 1975 near the center of local subsi- 
dence record compaction in three zones within a 
3,000-foot section of alternating sand and clay. The 
deepest monitor probably records more than 90 
percent of the total compaction that causes local 
subsidence. If so, subsidence from October 1975 to 
April 1979 has averaged less than 0.014 foot per 
year. Water levels of most aquifers in early 1979 
are above the lowest levels reached in previous 
years, so little compaction is occurring. A slow 
decline in the water level of the 2,800-foot sand 
and adjustment of excess pore pressures in thick 
clays below a depth of about 900 feet are responsi- 
ble for the compaction and local subsidence ob- 
served since late 1975. The clays of the area are 
predominantly montmorillonite and mixed-layer 
clays. Pore water in the clays is more mineralized 
than water in the major aquifers but does not 
appear to threaten significant contamination. 
(USGS) 

W80-06581 


DIGITAL MODEL OF THE PINEY POINT 
AQUIFER IN KENT COUNTY, DELAWARE, 
Geological Survey, Trenton, NJ. Water Resovrces 
Div. 

P. P. Leahy. 

Delaware Geological Survey Report of Investiga- 
tions No 29, June 1979. 80 p, 39 Fig, 6 Tab, 25 Ref, 
Append. 


Descriptors: *Computer models, *Aquifers, *Dela- 
ware, *Model studies, *Aquifer characteristics, 
Water wells, Pumping, Drawdown, Water level 
fluctuations, Forecasting, Transmissivity, Storage 
coefficient, Data collections, ‘*Piney Point 
aquifer(DE), *Kent County(DE). 


A two-dimensional digital model was developed to 
simulate the effects of increased pumping on the 
Piney Point aquifer in Kent County, DE. The 
model represents 3,150 sq. mi. of the Delmarva 
Peninsula, but is designed to make the most accu- 
rate predictions in an area of interest, 380 sq. mi. of 
Kent County. The calibrated digital model was 
used to predict water-level declines as the aquifer 
responded to both changes in the distribution and 
increases in the quantity of pumping to the year 
2000. The model was calibrated using pumpage 
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from 1970 to 1975. The calibration involved com- 
parison of (1) nodal values of simulated and inter- 
pretive drawdowns, and (2) simulated and ob- 
served hydrographs. In the area of interest, the 
mean error and standard deviation between the 
simulated and interpretive drawdowns were 0.7 ft. 
and plus or minus 2.2 ft. Observed and simulated 
hydrographs agree. The transmissivity of the 
aquifer was found to range from 7,350 sq. ft./d 
near Lebanon, DE to zero at the boundaries of the 
aquifer. The vertical hydraulic conductivity of the 
confining bed ranges from 0.00003 to 0.00005 ft/d. 
Predictions show that: (1) Under the 1975 stress of 
2.68 Mgal/d, water levels will stabilize at about 12 
ft below the 1975 water level at the center of the 
drawdown cone near Dover; (2) combined city 
and county withdrawal plans will cause static 
water levels to decline to within 20 to 30 ft of the 
top of the aquifer by the year 2000; and (3) by 
spreading development of the aquifer southwest of 
Dover, a withdrawal of 5.5 Mgal/d will result in 
stabilized water levels of 50 to 60 ft below the 1975 
level at the center of the Dover cone. (USGS). 
W80-06583 


AVAILABILITY OF GROUND WATER FOR IR- 
RIGATION ON THE KEKAHA-MANA COAST- 
AL PLAIN, ISLAND OF KAUAI, HAWAII, 
Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4B. 
W80-06587 


GROUND-WATER RESOURCES OF MORTON 
COUNTY, NORTH DAKOTA, 

Geological Survey, Bismarck, ND. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4B. 
W80-06590 


GROUND WATER RESOURCES OF RAMSEY 
COUNTY, NORTH DAKOTA, 

Geological Survey, Billings, MT. Water Resources 
Div.; and Geological Survey, Bismarck, ND. 
Water Resources Div. 

For primary bibliographic entry see Field 4B. 
W80-06591 


GROUND-WATER DATA FOR SHERIDAN 
COUNTY, NORTH DAKOTA, 

Geological Survey, Bismarck, ND. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4B. 
W80-06592 


PROBLEMS OF RATIONALLY DRAINING 
THE POLEYES MARSHES, 

Akademiya Navuk BSSR, Minsk. Inst. of Experi- 
mental Botany. 

For primary bibliographic entry see Field 4A. 
W80-06600 


THE ROLE OF GROUND WATER IN STREAM 
DISCHARGES FROM TWO SMALL WETLAND 
CONTROLLED BASINS IN EASTERN MASSA- 
CHUSETTS, 

Lowell Univ., MA. Dept. of Earth Sciences. 

A. L. O’Brien. 

Ground Water, Vol 18, No 4, p 359-365, July- 
August 1980. 4 Fig, 21 Ref. OWRR WR B-012. 


Descriptors: *Groundwater, *Streamflow, *Base 
flow, *Massachusetts, Rainfall, Storms, 
Precipitation(Atmospheric), Infiltration, Water 
levels, Runoff, Swamps, Wetlands, Hydrographs, 
Data processing, Analytical techniques, On-site in- 
vestigations, Hydrology, *Surface-groundwater re- 
lationships. 


Groundwater discharge was found to be the prima- 
ry cause of flood peaks generated at two small 
wetland controlled basins in eastern Massachusetts. 
Within the wetlands, groundwater rises rapidly 
following precipitation and in near synchronization 
with stream levels indicating a close coupling be- 
tween groundwater and the stream. Stream hydro- 
graphs were separated into baseflow and surface 


runoff by a dynamic technique that matches the 
hydrograph of an index well with the stream hy- 
drograph to determine the moment of maximum 
groundwater discharge. Hydrograph analysis 
showed that for both wetlands, groundwater is the 
major component of all flood peaks and accounts 
for approximately 93% of the total annual dis- 
charge. (Sims-ISWS) 

W80-06601 


DETAILS OF HYDROCHEMICAL VARI- 
ATIONS IN FLOWING WELLS, 

Birmingham Univ. (England). Dept. of Geological 
Sciences. 

J. M. Marsh, and J. W. Lloyd. 

Ground Water, Vol 18, No 4, p 366-373, July- 
August 1980. 5 Fig, 2 Tab, 7 Ref. 


Descriptors: *Wells, *Water wells, *Water chemis- 
try, Sampling, On-site investigations, Well casings, 
Chemical reactions, Aquifers, Artesian wells, 
Pumping, Chemicals, Metals, Trace elements, Hy- 
drogen ion concentration, Oxidation-reduction po- 
tential, Water temperature, Electrical conductance, 
Chemistry, Groundwater. 


Due to chemical reactions between steel casing 
and stored water in capped artesian wells, the pH, 
Eh, TDS, major and trace ion concentrations and 
saturation indices are significantly, but relatedly 
altered from their aquifer values. To obtain true 
aquifer water samples, either all the stored water is 
flushed from the well or a sampling tube is used to 
ensure that the water is taken from within the 
aquifer. Flushing time was calculated from well 
dimensions and was monitored best in the field by 
measuring temperature and electrical conductivity. 
This study was made of confined wells in fissured 
limestone, but the reactions that occurred are 
likely to be common to aquifers of different hydro- 
geology. (Sims-ISWS) 

W80-06602 


SIMULATION OF SALT-WATER INTERFACE 
MOTION, 

GeoTrans, Inc., Reston, VA. 

For primary bibliographic entry see Field 2L. 
W80-06603 


CONVECTIVE HEAT TRANSFER IN SELECT- 
ED GEOLOGIC SITUATIONS, 

Utah Univ., Salt Lake City. Dept. of Geology and 
Geophysics. 

K. Kilty, and D. S. Chapman. 

Ground Water, Vol 18, No 4, p 386-394, July- 
August 1980. 8 Fig, 24 Ref. DOE 78-1701.a.6.4.3. 


Descriptors: *Heat transfer, *Groundwater, 
*Groundwater movement, *Model studies, Math- 
ematical models, Temperature, Water temperature, 
Thermal conductivity, Geology, Convection, Re- 
charge, Natural recharge, Thermal water, Thermal 
springs, Resistivity, Aquifers. 


There are many geological situations in which 
moving groundwater transfers a significant amount 
of heat. Yet, while convective heat transfer is a 
common phenomenon, it is very difficult to treat 
analytically. This paper described a simple model 
of convective heat transfer in porous materials and 
a numerical method of solving the model. The 
model was then applied to three diverse field situa- 
tions: (1) a thermal anomaly on the Hartville uplift 
in eastern Wyoming; (2) a fault-controlled hydro- 
thermal system near Monroe, Utah; and (3) the 
Luanshya copper mine in the Republic of Zambia. 
In each case, heat transfer by moving groundwater 
was shown to satisfactorily explain the observed 
thermal anomalies. The results indicated that in 
certain situations the effect of groundwater flow 
needs to be considered in making local and region- 
al assessments of heat-flow data. Furthermore, 
temperature measurements are very useful in esti- 
mating aquifer recharge, particularly when thermal 
conductivity and structural information are availa- 
ble. (Sims-ISWS) 

W80-06604 


GROUND-WATER MODELING: NUMERICAL 
MODELS, 


GeoTrans Inc., Reston, VA. 

C. R. Faust, and J. W. Mercer. 

Ground Water, Vol 18, No 4, p 395-409, July- 
August 1980. 12 Fig, 2 Tab, 43 Ref, 2 Append. 
EPA R-803713. 


Descriptors: *Groundwater, “Model _ studies, 
*Mathematical models, *Numerical analysis, Re- 
views, Water levels, Pumping, Groundwater 
movement, Mathematics, Equations, Methodology, 
Analytical techniques. 


Partial differential equations may be used to de- 
scribe a large number of problems in groundwater 
hydrology. Without a solution, however, these 
equations are of little value. Only a simplified 
subset of the general equations can be solved by 
analytical means, and these often describe idealized 
situations that are limited in application. Numerical 
solution of these equations using high speed digital 
computers offers a logical alternative. (Sims- 
ISWS) 

W80-06605 


AREAL, VERTICAL, AND TEMPORAL DIF- 
FERENCES IN GROUND WATER CHEMIS- 
TRY: I. INORGANIC CONSTITUENTS, 

Nebraska Univ., Lincoln. Conservation and 


Survey Div. 
For primary bibliographic entry see Field 5B. 
W80-06617 


AREAL, VERTICAL, AND TEMPORAL DIF- 
FERENCES IN GROUND WATER CHEMIS- 
TRY: Il. ORGANIC CONSTITUENTS, 

Nebraska Univ., Lincoln. Conservation and 
Survey Div. 

For primary bibliographic entry see Field 5B. 
W80-06618 


A PREDICTOR-CORRECTOR ALTERNATING- 
DIRECTION IMPLICIT METHOD FOR TWO- 
DIMENSIONAL UNSTEADY SATURATED-UN- 
SATURATED FLOW IN POROUS MEDIA, 
Munich Univ. (Germany, F. R.). Inst. fuer Numer- 
ische and Instrumentelle Mathematik. 

U. Hornung, and W. Messing. 

Journal of Hydrology, Vol 47, No 3/4, p 317-323, 
July 1980. 3 Fig, 1 Tab, 10 Ref. 


Descriptors: *Flow, *Porous media, *Ground- 
water movement, *Model studies, Mathematical 
models, Saturated flow, Unsaturated flow, Hy- 
draulic conductivity, Storage capacity, Moisture 
content, Soil water, Groundwater, Theoretical 
analysis, Analytical techniques. 


A noniterative method for the numerical solution 
of the nonlinear Richards’ differential equation in 
two space dimensions was introduced. A test ex- 
ample shows that this method is more efficient 
than Crank-Nicholson’s scheme. (Sims-ISWS) 
W80-06630 


COMPARISON OF CALCULATED AND IN 
SITU MEASURED UNSATURATED HYDRAU- 
LIC CONDUCTIVITY, 

Central Soil Salinity Research Inst., Karnal (India). 
For primary bibliographic entry see Field 2G. 
W80-06631 


REGIONAL GROUNDWATER MOTION IN 
RESPONSE TO AN OSCILLATING WATER 
TABLE, 

Inland Waters Directorate, Ottawa (Ontario). 

A. Vandenberg. 

Journal of Hydrology, Vol 47, No 3/4, p 333-348, 
July 1980. 7 Fig, 6 Ref, 2 Append. 


Descriptors: *Groundwater movement, *Water 
table, *Fluctuations, *Model studies, Mathematical 
models, Equations, Theoretical analysis, Perme- 
ability, Groundwater, Aquifers, Basins, 
Watersheds(Basins), Hydrology. 


A case was made for the use of simple models of 
groundwater flow emphasizing the salient regional 
characteristics of groundwater basins and relating 





them to basin-wide features of groundwater flow. 
As an example, a simple formula for the ‘natural 
basin yeild’ as defined by Freeze was calculated 
from a model that was introduced by Toth. The 
Toth model was extended to take seasonal fluctu- 
ations of the water table into account; the type of 
response of the instantaneous head distribution in 
the basin due to elastic storage in the aquifer 
ranges from severe distortions of Toth’s steady- 
state distribution to virtually no distortion. The 
type of response depends on two ratios that are 
easily calculated from the basin parameters. (Sims- 


ISWS) 
W80-06632 


EVALUATING HYDRODYNAMIC DISPER- 
SION COEFFICIENTS, 

Central Soil Salinity Research Inst., Karnal (India). 
S. K. Gupta, R. K. Batta, and R. N. Pandey. 
Journal of Hydrology, Vol 47, No 3/4, p 369-372, 
July 1980. 1 Fig, 1 Tab, 5 Ref. 


Descriptors: *Dispersion, *Porous media, *Hydro- 
dynamics, *Model studies, Mathematical models, 
Groundwater, Groundwater movement, Solutes, 
Equations, Analytical techniques, Evaluation, Hy- 
drology, Hydrodynamic dispersion coefficients. 


An improved procedure for evaluating the hydro- 
dynamic dispersion coefficient using ‘inverfc’ was 
presented. The procedure utilized the major por- 
tions of the breakthrough curves rather than a 
point-value that may be prone to measurement 
errors. Deviations resulting from these errors were 
minimized by using this procedure. (Sims-ISWS) 
W80-06634 


CONFINED FLOW IN AQUIFER CONTAIN- 
ING THIN LAYER, 

Missouri Univ. Columbia, Dept. of Civil Engineer- 
ing. 

C. W. Lenau. 

Journal of the Engineering Mechanics Division, 
American Society of Civil Engineers, Vol 106, No 
EM4, Proceedings Paper 15630, p 719-737, August 
1980. 10 Fig, 1 Tab, 5 Ref, 2 Append. 


Descriptors: *Aquifers, *Confined water, *Hy- 
draulic structures, *Permeability, Soil properties, 
Stratification, Graphical methods, Equations, 
Flow, Darcys law, Theoretical analysis, Hydraulic 
conductivity, Boundaries(Surfaces), Groundwater, 
Discharge(Water), Seepage, Hand calculators. 


Solutions were developed for the seepage dis- 
charge under a hydraulic structure resting on an 
aquifer which contains a single thin stratum of 
very high or very low permeability. These solu- 
tions were presented in the form of graphs and 
equations suitable for use with a hand calculator. 
(Visocky-ISWS) 

W80-06678 


A SURVEY OF FREE BOUNDARY VALUE 
PROBLEMS IN THE THEORY OF FLUID 
FLOW THROUGH POROUS MEDIA: VARI- 
ATIONAL INEQUALITY APPROACH--PART I, 
California Univ., Santa Barbara. Dept. of Mechani- 
cal and Environmental Engineering. 

J. C. Bruch, Jr. 

Advances in Water Resources, Vol 3, No 2, p 65- 
80, June 1980. 11 Fig, 3 Tab, 63 Ref. 


Descriptors: *Seepage, *Dams, *Free surfaces, 
*Mathematical models, *Boundaries(Surfaces), Nu- 
merical analysis, Theoretical analysis, Equations, 
Flow, Water table, Infiltration, Groundwater 
movement, *Porous media, Variational inequality 
solutions. 


A survey was presented of work done using vari- 
ational inequalities in solving free-boundary prob- 
lems arising in the filtration of liquids through 
porous materials. In 1971 Baiocchi proposed this 
new method for solving such problems. This 
method proved effective not only from the purely 
theoretical point of view, that is, for proving the 
existence and uniqueness of a solution, but also 
from the point of view of yielding new, simple, and 
efficient numerical solution schemes. This new 


method was systematically and extensively devel- 
oped by mathematicians at the Laboratory of Nu- 
merical Analysis at the National Research Centre 
in collaboration with the Institute of Hydraulics of 
the University of Pavia. The aim of this survey is 
to present the basic ideas of this method, its appli- 
cations, and other problems to which various re- 
searchers have extended the method. Also, the 
paper was written in such a manner as to be 
understood by a more general audience other than 
mathematicians, who are the ones who have done 
the majority of work in this area. (Visocky-ISWS) 
W80-06681 


CONCEPTUAL MODELS OF INTERACTIONS 
OF MINING AND WATER RESOURCE SYS- 
TEMS IN THE SOUTHEASTERN IDAHO 
PHOSPHATE FIELD, 

Idaho Univ., Moscow. Water Resources Research 
Inst. 

M. R. Cannon. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-106353, 
Price codes: A06 in paper copy, AOI in microfiche. 
Technical Report, March, 1980. 106 p, 16 Fig, 6 
Tab, 34 Ref. OWRT-C-7651 (no 7253) (4), 14-34- 
0001-7253. 


Descriptors: “Mathematical models, *Mining, 
*Mine drainage, *Theoretical analysis, *Ground- 
water, Idaho, Phosphorus compounds, Water re- 
sources, Flow system, Mine water, Base flow, Hy- 
drogeology, Models, Idaho, Surface water, Envi- 
ronmental effects, Geology, Geologic investiga- 
tions, Mine types, Mine sites. 


Groundwater flow system theory and observed 
water resource systems relationships were used to 
develop conceptual models that identify mine sites 
water resource systems, and evaluate mine sites for 
potential hydrologic impacts and mining con- 
straints. The models can be used for existing/ 
proposed mine sites, and should yield highly reli- 
able results when used as specified. The theory 
provides a theoretical basis for formulating con- 
ceptual models of water resource systems in the 
southeastern Idaho phosphate field, and demon- 
strates how environmental factors (geology, topog- 
raphy, hydraulic conductivity, and fluid potential) 
control groundwater flow. This study shows that 
relationships exist between topographic, geologic, 
and climatic factors, and flow system development. 
Hydrologic impact is related to the size/types of 
flow systems encountered at the mine site, and 
hydrologic limitations to mining depend principal- 
ly on the size/types of flow systems intercepted by 
mine pits. The overall purpose of this study was to 
formulate conceptual models of water resource 
systems of the phosphate field that can be used to 
systematically identify water resource systems at 
mine sites and evaluate mine sites for potential 
hydrologic impacts. (Zielinski-IPA) 
0-06704 


INTERACTIONS BETWEEN OPEN PIT 
MINING AND GROUNDWATER FLOW SYS- 
TEMS AT THE EAST AREA OF THE GAY 
MINE, IDAHO, 

Idaho Univ., Moscow. Water Resources Research 
Inst. 

T. F. Corbet, Jr. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-106361, 
Price codes: A06 in paper copy, AOI in microfiche. 
Project Report, March, 1980. 100 p, 17 Fig, 8 Tab, 
20 Ref, 6 Append. OWRT-C-7651 (no 7253) (3), 
14-34-0001-7253. 


Descriptors: *Groundwater, *Hydrogeology, 
*Mine drainage, *Mathematical models, Mining, 
Mine water, Mine wastes, Wells, Dewatering, 
*Water quality, Drainage systems, Idaho, Phos- 
phorus compounds, Phosphate ore, Base flow, 
Water resources, Idaho, Water quality effects, 
Geologic investigations, Geologic formations, Sur- 
face waters, Environmental effects, Gay Mine(ID). 


A hydrogeology study was made of the Gay Mine, 
which uses open pit mining of phosphate ore and is 
located approximately 30 miles northeast of Poca- 
tello, Idaho. The study area has groundwater flow 
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systems controlled principally by fault block struc- 
ture, and mine pit flooding by groundwater has 
seriously hindered mining operations. A conceptu- 
al model of groundwater flow systems was used to 
predict/evaluate potential interactions at a pro- 
posed pit site. Hydrogeologic boundaries (folds 
and faults) place rock units of low hydraulic con- 
ductivity (Phosphoria formation) adjacent to high/ 
moderate hydraulic conductivity units (Wells, Din- 
woody, and Thaynes formations). A major ground- 
water flow system in the Wells formation is con- 
tinuous throughout the portion of mine studied, 
while minor flow systems occur at higher eleva- 
tions (Dinwoody and Thaynes formation) separat- 
ed from the major flow system by the Phosphoria 
formation. Major/minor systems recharge is by 
precipitation on the mine area, with discharge by 
sub-surface flow to the northwest. Mining at the 
proposed pit side will intersect the major flow 
system (Wells formation) and a minor one (Din- 
woody formation). Calculations indicate that 
dewatering wells can resolve these problems. Lim- 
ited study indicated insignificant water quality deg- 
radation due to mine wastes leaching. (Zielinski- 
IPA) 
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POTENTIOMETRIC SURFACE MAP OF THE 
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AND VICINITY, FLORIDA, MAY 1979, 

Geological Survey, Orlando, FL. Water Resources 
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The hydrologic system of southwest Suffolk 
County consists of two major components--a deep, 
southward-flowing ground-water system bounded 
on the north by Long Islands’ regional ground- 
water divide and on the south by the south-shore 
bays and ocean, and an overlying series of shallow 
ground-water flow systems that are separated from 
one another by north-south-trending interstream 
water-table divides. ‘lire shallow flow systems are 
the source of base flow to all str@ams on the island. 
The ground-water-conti ‘buting areas of southwest 
Suffolk County’s 21 streams are delineated on a 
map. The drainage-divid. locations were derived 
from a 1975 water-table nap on the assumption 
that flow in the shallow .*>w systems is two di- 
mensional (horizontal). This assumption is valid for 
the southern part of the area (adjacent to flowing 
streams), but, because the direction of flow in the 
northern part, near the regional ground-water 
divide, is mainly downward, the delineations for 
the northern part are only inferred. (USGS) 
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SIMULATED EFFECTS OF GROUND-WATER 
DEVELOPMENT ON POTENTIOMETRIC 
SURFACE OF THE FLORIDAN AQUIFER, 
WEST-CENTRAL FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
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GROUND-WATER DATA FOR GEORGIA, 1979, 
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Mean water levels in wells across Georgia were 
from 3.03 feet higher to 11.67 feet lower in 1979 
than in 1978, and in some areas were the lowest on 
record. Water levels in the principal artesian 
aquifer underwent a long-term decline during the 
period 1970-79. In some areas water levels dropped 
more than 10 feet. Wells tapping the Clayton 
Limestone in the Albany area showed a long-term 
decline during the period 1970-79, and in some 
wells water levels dropped more than 20 feet. 
Water levels in the Cretaceous aquifer system 
showed little fluctuation during 1979. In the Pied- 
mont area mean water levels remained the same to 
4 feet higher in 1979 than in 1978 and showed no 
long-term trend. (USGS) 
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Ground-water levels in the alluvial aquifer of the 
south coast of Puerto Rico in February 1978 were 
similar to or slightly higher than those of February 
1977. Water levels rose about 2 to 3 meters in the 
northern section near the foothills in the coastal 
lain area from Salinas to Patillas and in the Guan- 
ica-Penuelas area. Pumpage remained unchanged 
in most of the areas under study. Pumping-water 
levels were above mean sea level in all industrial 
well fields. Pumping and static water levels were 
below mean sea level (1 to 3 meters), in public 
supply and irrigation wells in the areas of Playa de 
Ponce, Descalabrado-Punta Petrona, and in the 
vicinity of the town of Salinas. These levels are 
considered to be normal for the dry season in these 
highly irrigated areas. Sixty-four water samples 
collected from irrigation, industrial and salinity 
observation wells exhibited similar or lower chlo- 
ride concentration than in previous years. The 
average chloride concentration for 1978 was 57 
milligrams per liter. (USGS) 
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This document is directed toward individuals who 
wish to use a computer program to simulate 
ground-water flow in three dimensions. The 
strongly implicit procedure (SIP) numerical 
method is used to solve the set cf simultaneous 
equations. New data processing techniques and 
program input and output options are emphasized. 
The quifer system to be modeled may be heteroge- 
neous and anisotropic, and may include both arte- 
sian and water-table conditions. Systems which 
consist of well defined alternating layers of highly 
permeable and poorly permeable material may be 
represented by a sequence of equations for two 
dimensional flow in each of the highly permeable 
units. Boundaries where head or flux is user-speci- 
fied may be irregularly shaped. The program also 
allows the user to represent streams as limited- 
source boundaries when the streamflow is small in 
relation to the hydraulic stress on the system. The 
data-processing techniques relating to ‘cube’ input 
and output, to sores of layers, to restarting of 
simulation, to free-format NAMELIST input, to 
the details of each sub-routine’s logic, and to the 
overlay program structure are discussed. The pro- 
gram is capable of processing large models that 
might overflow computer memories with conven- 
tional programs. Detailed instructions for selecting 
program options, for initializing the data arrays, 
for defining ‘cube’ output lists and maps, and for 
ploniag hydrographs of calculated and observed 
eads and/or drawdowns are provided. Output 
may be restricted to those nodes of particular 
interest, thereby reducing the volumes of printout 
for modelers, which may be critical when working 
at remote terminals. ‘Cube’ input commands allow 
the modeler to set aquifer parameters and initialize 
the model with very few input records. Appen- 
dixes provide instructions to compile the program, 
definitions and cross-references for program varia- 
bles, summary of the FLECS structured FOR- 
TRAN programming language, listings of the 
FLECS and FORTRAN source code, and samples 
of input and output for example simulations. 
(USGS) 
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This report was prepared as an aid to developing a 
better understanding of the groundwater resources 
of North Carolina. It consists of 46 essays grouped 
into five parts. The topics covered by these essays 
range from the most basic aspects of ground-water 
hydrology to the identification and correction of 
problems that affect the operation of supply wells. 
The essays were designed both for self study and 
for use in workshops on ground-water hydrology 
and the development and operation of ground- 
water supplies. From the standpoint of self study, it 
is assumed that the reader does not have any prior 
knowledge of geology or ground-water hydrol- 
ogy. Those readers with such knowledge can 
simply skip those topics with which they are al- 
ready familar. (USGS) 
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Three exploratory wells were drilled for geologi- 
cal, geophysical, and hydrological purposes in Salt 
Valley, Grand County, UT. Cap rock, salt, and 
interbeds of the Paradox Member of the Hermosa 
Formation of Middle Pennsylvanian age were pen- 
etrated. The observed depth below land surface of 
the cap rock-salt interface ranges from 163 to 191 
meters. Approximately the upper 100 meters of cap 
rock were unsaturated by ground water. Within 
the saturated part of the cap rock, hydraulic heads 
 sgpinccl decrease with depth and southwestward. 
on concentrations generally increase with depth 
in the saturated cap rock. Hydraulic conductivity 
of cap rock, as determined from pumping tests, 
may be on the order of 0.005 meter per day; as a 
result, ground-water flow rates in the cap rock are 
probably very low. A carbon-14 specific activity 
for cap rock water yielded an uncorrected ‘age’ of 
tee than 36,000 years. Salt and interbeds have 
ydraulic conductivities probably less than 0.0001 
meter per day. (USGS) 
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A method for obtaining the water table fluctu- 
ations under drain boundaries and with stochastic 
net recharge was presented. The net recharge was 
the algebraic sum of intermittent additions through 
vertical seepage and continuous abtraction through 
evapotranspiration. A solution to the linearized 
Boussinesq’s equation with net recharge as de- 
scribed above was obtained in a series form, from 
which the expected value and the standard devi- 
ation of water table height was then calculated. 
(Sims-ISWS) 
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Modeling of subsurface flow relies upon the nu- 
merical solution of the diffusion equation. The 
analysis of regional flow involves the use of net- 
works with many nodes and hence requires the 
final solution of an equivalent linear algebraic 
problem with a large number of unknowns. These 
unknowns are the values of the potential head on a 
set of nodes belonging to the flow region and 
specified ‘a priori’. Recently a new semi-iterative 
approach based on 2 modified conjugate gradient 
CG) has been developed and applied to solve 
finite difference and finite element equations. In 
this paper a short review and an account of the 
properties of the gradient methods was provided 
using a geometric interpretation. It was proven 
that for structured band matrices MCG may still 
be quickly convergent irrespective of the diagonal 
dominance of A, and that MCG turns out to be 
very useful to refine the solution to ill-conditioned 
systems obtained with direct solution methods. 
(See also W80-06858) (Sims-ISWS) 
W380-06864 


FINITE ELEMENT MODELS FOR UNSATU- 
RATED GROUNDWATER ZONES, 

Resource Management Associates, Lafayette, CA. 
I. P. King. 

In: Finite Elements in Water Resources, Vol 1; 
Preprints of the Third International Conference (2 
Vol), MS Univ., Oxford, May 19-23, 1980. p 2.31- 
2.44, 1980. 4 Fig, 3 Tab, 6 Ref. Science and Educa- 
tion Administration, New Orleans, LA. 


Descriptors: *Groundwater, *Groundwater move- 
ment, *Model studies, *Finite element analysis, 
Mathematical models,Theoretical analysis, Com- 
puter models, Unsaturated flow, Infiltration, Soil 
water, Soil water movement, Flow, Vadose water, 
Hydrology. 


The modeling of unsaturated groundwater zones 
has received increased attention in recent years. As 
the Environmental Protection Agency and other 
authorities have recognized the potential hazards 
from uncontrolled dumping, tracing of toxic con- 
taminants is becoming a major concern. A similar 
concern has developed for study of leakage of low 
level radioactive material from tanks that have 
outlived their design life. The purpose of this paper 
was to review a number of models for vadose zone 
modeling and discuss computational aspects. It ap- 
pears that the technology is in hand to simulate 
most of the highly nonlinear problems in this area. 
However, computer time is a significant problem 
when actual field simulations are required, particu- 
larly as long time simulations are necessary. (See 
also W80-06858) (Sims-ISWS) 
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The transport process of water through a porous 
soil is governed by a relationship between the flux 
and the pressure gradient. Nonlinear effects arise at 
low gradients (clayey soils) and at high fluxes 
(coarse gravel beds). A linearization technique was 
suggested to incorporate these effects. Another 
phenomenon in porous flow is geometric nonlin- 
earity in the form of moving boundaries (phreatic 


surface). Phreatic storage can be important, par- 
ticularly for transient problems. The mathematical 
formulation of the free surface behavior was ex- 
tended, and the numerical treatment of transient 
free surface problems was discussed with the em- 
phasis on stability and accuracy. A third aspect is 
nonlinearity in the general equation of motion of 
pore fluids in aquifers, which can completely be 
included by a quite simple transformation, whereas 
the governing equation of motion is still Laplacian 
but now with respect to the exponential of the 
iezometric head multiplied by the sol-called coef- 
icient of nonlinearity. (See also W80-06858) (Sims- 
ISWS) 
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This paper was concerned with the problem of 
estimating the parameter function in the diffusion- 
type equation subject to the initial and boundary 
conditions. The finite element equations developed 
in this paper reduce to simpler forms which are 
valid under conditions of steady state. These 
steady state equations have been used in conjuction 
with a statistical parameter estimation procedure to 
determine the transmissivities of a hypothetical 
aquifer and are being currently used to determine 
the transmissivities of the Cortaro Aquifer in 
southern Arizona. (See also W80-06858) (Sims- 
ISWS) 
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The solution for the drawdown distribution in an 
aquifer given the aquifer parameters, storativity 
and transmissivity, is straightforward and is called 
a ‘direct problem’. The problem of estimating the 
distribution of aquifer parameters, based on a 
record of the drawdowns in different observation 
wells in a pumping test, is a complicated problem 
and is called an ‘inverse problem’. Sreenivasulu 
and Labadie have presented an exhaustive review 
of the earlier contributions. The present work was 
another attempt in this direction drawing its inspi- 
ration from Newton-Raphson’s method for solu- 
tion of equations. (See also W80-06858) (Sims- 
ISWS) 
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The multiple leaky aquifers analysis for the solu- 
tion of problems related to regional studies is nor- 
mally executed by modeling them in a computer. 
The resolution of the exact differential equations is 
inconvenient: it does not correspond to the existing 
field data quality, so it became advantageous to 
model approximate differential equations. Given 
the complexity of the analysis of multiple leaky 
aquifers, within the elastic theory some hypotheses 
have been used to simplify the mathematical for- 
mulation of the problem. In this work, the differen- 
tial equations proposed by Herrera for the multiple 
leaky aquifers system analysis for large values of 
operation time were analyzed by means of the 
finite element method. It was concluded that the 
application of the finite element method to the 
analysis of multiple leaky aquifers permits one to 
obtain acceptable results with the precision re- 
quired for this type of problem. (See also W80- 
06858) (Sims-ISWS) 
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At the present time it can be safely said that the 
capability of the finite element approach to simu- 
late phenomena governed by partial differential 
equations has brought ‘numerical’ errors within 
desirable bounds. By some accounts it is believed 
that the modeling precision has outgrown our pres- 
ent capability to provide accurate data, the acquisi- 
tion of which is associated with high field oper- 
ations and management costs. In this regard the 
need has been sensed for a direct association be- 
tween the level of accuracy of the simulated state- 
variable response and the accuracy of the required 
data. An iterative procedure was developed and 
applied in a hypothetical groundwater aquifer ex- 
ploitation problem. The intention was to identify 
invariants in an aquifer that could be used for an 
unbiased characterization of a site for a possible 
future exploitation. More than a mere enhancement 
of the analytic capability, the proposed model pro- 
vides an effective means to improve the decision- 
making process, both in terms of accuracy and 
reliability in the decision, and in terms of an effec- 
tive control of the associated costs involved in 
reaching that decision. (See also W80-06858) 
(Sims-ISWS) 
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This paper presented the results of an extensive 
study of flow towards wells with storage. The 
well-aquifer system was simulated by a finite ele- 
ment model. The study included confined and 
semi-confined aquifers, fully penetrating and par- 
tially screened wells, and Darcy (linear) and 
Forchheimer (nonlinear) flow conditions. Different 
combinations of aquifers, wells, and the flow con- 
ditions were simulated. The time at which the 
effect of well storage on the drawdowns becomes 
insignificant can be obtained from the tables pre- 
sented. For all observations taken before such time, 
the type curves considering the well storage have 
to be used in the estimation of the aquifer storati- 
vity and transmissivity. These parameters may be 
roughly evaluated by the curve matching methods. 
Using them as initial guess values, the finite ele- 
ment models developed can be implemented on a 
digital computer. The drawdown history, so simu- 
lated, can be compared to the observed drawdown 
history, and the parameters can be adjusted by an 
iterative procedure to minimize the deviations be- 
tween the observed and the simulated drawdowns, 
based on an appropriate error norm. This leads one 
to a special problem of parameter estimation. (See 
also W80-06858) (Humphreys-ISWS) 
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ing 

For primary bibliographic entry see Field 5B. 
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BEHAVIOR OF SEAWATER INTRUSION IN 
LAYERED COASTAL AQUIFERS, 

Kobe Univ. (Japan). Faculty of Engineering. 

For primary bibliographic entry see Field 2L. 
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COASTAL SEAWATER’ INTRUSION: A 
MOVING BOUNDARY PROBLEM, 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 2L. 
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SIMULATION OF THE TRANSIENT POSI- 
TION OF THE SALTWATER INTRUSION IN 
THE COASTAL AQUIFER NEAR MADRAS 
COAST, 

Technische Hochschule, Aachen (Germany, F.R.). 
For primary bibliographic entry see Field 2L. 
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FINITE ELEMENT METHOD IN SOLVING 
SOME UNUSUAL PROBLEMS OF INFILTRA- 
TION IN POROUS MEDIA, 

Polytechnical Inst. of Bucharest (Rumania). Dept. 
of Hydraulics. 

J. Florea, I. Seteanu, and R. Popa. 

In: Finite Elements in Water Resources, Volume 1; 
Preprints of the Third International Conference (2 
Vol), Mississippi University, Oxford, May 19-23, 
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The use of the finite differences method proves to 
be difficult in solving some problems of infiltration, 
especially when the flow domain is _ initially 
unkown and the actual shape of the free surface 
(water table) is to be derived only after the compu- 
tational iterative process is finished. Similarly, the 
seepage discharge prediction from an aquifer 
through the dock walls during construction stage, 
by taking into consideration the capillary pressure 
effect in the separation zone between saturated and 
unsaturated domains, proves the finite element 
method to be more suitable for solving the above- 
mentioned problems. For determining the ground- 
water table drawdown because of dock drainage, 
the proposed mathematical model consists of a 
succession of two-dimensional boundary-value 
problems on a time-variable domain that are solved 
by the finite element method and time-iterative 
integration. Several study cases of practical inter- 
est were analyzed, and the numerical results were 
presented. (See also W80-06858) (Sims-ISWS) 
W80-06883 


MODELLING OF LANDFILL LEACHATE MI- 
GRATION, 
Waterloo Univ. (Ontario). Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 5B. 
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SIMULATION OF SHARP FRONTS IN TWO 
DIMENSIONS WITH FINITE ELEMENT 
TECHNIQUES, 

Washington Univ., Seattle. Dept. of Chemical En- 
gineering. 

O. K. Jensen, and B. A. Finlayson. 

In: Finite Elements in Water Resources, Volume 2; 
Preprints of the Third International Conference (2 
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Science and Education Administration, New Or- 
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A new solution technique was developed and 
tested on a representative model of enhanced oil 
recovery processes, that has similar numerical diffi- 
culties to those of the full model. For application 
to aoil field analyses, the differential equations are 
solved in two spatial dimensions and time. A pro- 
gram was developed with the necessary algorithms 
for the new technique. The improved calculation 
procedure enables one to describe sharp changes in 
the concentration as very high concentration gra- 
dients must be represented. For steady-state prob- 
lems, such a representation requires a fine mesh 
near the steep gradient. The new solution tech- 
nique can solve the model accurately for physical- 
ly realistic parameters and the method shows po- 
tential cost savings by a factor of 10 compared to 
more conventional methods. (See also W80-06894) 
(Humphreys-ISWS) 
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Preprints of the Third International Conference (2 
Vol), Mississippi University, Oxford, May 19-23, 
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This paper contributed to the development of basic 
simulation techniques needed to deal effectively 
with deforming finite element meshes. The authors 
focused on the one-phase Stefan problem in two 
space dimensions, which is a reasonable first ap- 
proximation for the freezing process in coarse, 
saturated soils with negligible moisture movement. 
Two-dimensional simulation of the one-phase 
Stefan problem was demonstrated, using a general- 
ized elasticity formulation for the determination of 
grid deformation. Large deformations and defor- 
mation rates were achieved without generating 
instability or unreasonable solutions. The method 
appears to be applicable to other types of moving 


boundary simulations in which the character of the 
solution cannot be conveniently specified before- 
hand. (See also W80-06894) (Humphreys-ISWS) 
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EFFECT OF EXCHANGEABLE SODIUM PER- 
CENTAGE, CATION EXCHANGE CAPACITY, 
AND SOIL SOLUTION CONCENTRATION ON 
SOIL ELECTRICAL CONDUCTIVITY, 

Volcani Inst. of Agricultural Research, Bet-Dagan 
(Israel). Inst. of Soil and Water. 
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SOME ACCURATE NUMERICAL SOLUTIONS 
OF THE SOIL-WATER DIFFUSION EQUA- 
TION, 

Griffith Univ., Nathan (Australia). School of Aus- 
tralian Environmental Studies. 

R. D. Braddock, and J-Y. Parlange. 

Soil Science Society of America Journal, Vol 44, 
No 3, p 656-658, May-June 1980. 1 Fig, 2 Tab, 11 
Ref. 
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Some accurate numerical solutions were obtained 
for the soil-water diffusion equation. The method 
replaces the two end-point boundary value prob- 
lem with a standard initial value problem and uses 
iteration to select the appropriate initial slope. The 
results obtained were accurate to seven significant 
figures, and the solution exhibited a wetting front 
with a sharp corner and foot at the leading edge of 
the front. The corner and foot highlighted ones 
ignorance of the processes by which water perco- 
lates the soil at low concentrations. (Humphreys- 
ISWS) 
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ON THE FORCE-RESTORE METHOD FOR 
PREDICTION OF GROUND SURFACE TEM- 
PERATURE, 

Connecticut Univ., Storrs. Dept. of Civil Engi- 
neering. 

J. D. Lin. 

Journal of Geophysical Research, Vol 85, No C6, 
p 3251-3254, June 20, 1980. 3 Fig, 12 Ref. NASA 
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mal radiation, Heat balance, Soil moisture, Tem- 
perature, Heat transfer, Thermal properties, Heat 
flow, Photoperiodism, On-site investigations, Mea- 
surement, Mathematical studies, Rain, Statistical 
models, Variability, Correlation analysis, Fluctu- 
ations, Arizona, Georgia. 


The efficiency and accuracy of the prediction of 
the diurnal variation of ground surface tempera- 





ture by the force-restore method was tested against 
two sets of field-measured data from Arizona and 
Georgia. The rate equation for the ground surface 
temperature (Tg) was rederived as one-half the 
sum of T as a function of time plus T as a function 
of sigma (depth) and time. The effect of the sigma 
layer thickness was investigated by a numerical 
experiment and a small but finite sigma value was 
found to underpredict the diurnal amplitude of the 
ground surface temperature. Alpha (which is the 
sum of one plus sigma divided by the damping 
depth of the diurnal temperature wave) was also 
found to be incapable of adjustment by changing 
the value of heat capacity. The ground surface 
temperature was measured at a soil depth of 1 cm 
in Arizona and 0.5 cm in Georgia and the results 
were in good agreement with the mathematical 
simulations. The method has a systematic tendency 
to overpredict or underpredict the ground surface 
temperature at night, but responds satisfactorily to 
rain events. (Sidney-IPA) 
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SELF-DIFFUSION AND _ VISCOSITY OF 
WATER IN CLAYS, 

Science and Education Administration, Albany, 
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Soil Science, Vol 130, No 1, p 1-6, July 1980. 4 
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The hydrodynamics of a sphere moving through a 
viscous liquid inside a slit was discussed. The ef- 
fects of the walls were approximated by an image 
method. The correction of the diffusion coefficient 
of the sphere depends on the ratio of the slit width 
and the radius of the sphere. The theory was 
applied to the self-diffusion of water in swollen 
clays. Using the Stokes radius of a water molecule, 
the wall effects partially explain the reported de- 
crease of self-diffusion in thin interlamellar water 
layers. The residual decrease corresponds to the 
immobilization of a small amount of water, of the 
order of half a monolayer at the clay-water inter- 
face. This is about equal to the commonly assumed 
hydration of the exchangeable cations. This inter- 
pretation of available data implies that there is no 
significant increase in the viscosity of the remain- 
ing interlamellar water and that there is no signifi- 
cant viscoelectric effect near charged clay sur- 
faces. (Humphreys-ISWS) 
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PORE VOLUME DISTRIBUTION AND CURVE 
OF WATER CONTENT VERSUS SUCTION OF 
POROUS BODY: 3. THE EFFECT OF PORE 
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Soil Science, Vol 130, No 1, p 7-10, July 1980. 4 
Fig, 9 Ref. 
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This paper presented equations of drying curves 
proposed for a higher range of a factor that relates 
to pore structure and that predicts the effects of 
pore structure of porous bodies on the relation- 
ships between water content and suction. Equa- 
tions representing the relationship between water 
content and suction were derived theoretically on 
porous bodies having developed structure, using a 
previously published model. The resulting equa- 
tions showed the curves on which the minimum 
fraction of the total apparent water volume, which 
is retained in dimensionless suction range H to H 
+ Delta H or log H to log H + Delta log H, 
appeared at a certain suction by the effect of the 
pore structure factor. (See also W76-12984 and 
W77-00162) (Humphreys-ISWS) 
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FINITE ELEMENT ANALYSIS OF EFFLUENT 
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Minnesota Univ., St. Paul. 
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A PREDICTOR-CORRECTOR ALTERNATING- 
DIRECTION IMPLICIT METHOD FOR TWO- 
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Munich Univ. (Germany, F. R.). Inst. fuer Numer- 
ische and Instrumentelle Mathematik. 
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COMPARISON OF CALCULATED AND IN 
SITU MEASURED UNSATURATED HYDRAU- 
LIC CONDUCTIVITY, 

Centra! Soil Salinity Research Inst., Karnal (India). 
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Journal of Hydrology, Vol 47, No 3/4, p 325-332, 
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Unsaturated hydraulic conductivity of an alluvial 
sandy loam soil, classified as Haplustalf, was deter- 
mined in situ by following internal drainage in an 
initially wetted profile over a period of 79 days. 
Soil moisture content of various layers was deter- 
mined on several days within this period, and soil 
suction was recorded at various depths to obtain 
hydraulic gradients. The hydraulic conductivity at 
different depths was obtained using Darcy’s equa- 
tion, and experimentally determined values of hy- 
draulic conductivity for the entire depth of 120 cm 
were represented by a single empirical relationship: 
K = 5.13 x 10 to the minus 10th power exp(58.27 
theta) cm/day. The profile features within this 
depth did not exhibit any distinct textural or struc- 
tural variations. The calculated hydraulic conduc- 
tivity using Campbell’s equation, which requires 
only knowledge of the soil moisture characteristic 
and saturated hydraulic conductivity, agreed close- 
ly to the field-measured values. (Sims-ISWS) 
W80-06631 


EVALUATING HYDRODYNAMIC DISPER- 
SION COEFFICIENTS, 

Central Soil Salinity Research Inst., Karnal (India). 
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PARTICULAR SOLUTIONS TO THE PROB- 
LEM OF HORIZONTAL FLOW OF WATER 
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Cold Regions Research and Engineering Lab., 
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Advances in Water Resources, Vol 3, No 2, p 81- 
84, June 1980. 9 Ref. 
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Particular solutions to the problem of horizontal 
flow of water and air through homogeneous 
porous media were derived, and regularity proper- 
ties of the solutions were presented. It was found 
that a singularity occurs in the solutions at the 
wetting fronts. Effects of air flow on water flow 
were discussed. (Visocky-ISWS) 
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SIMULATION OF SOIL WATER AND SALT 
REGIMES DURING TRICKLE IRRIGATION, 
Arizona Univ., Tucson. 
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VOLUMES OF SEA WATER FILTERED 
THROUGH EASTERN CAPE SANDY BEACH- 


ES, 
Port Elizabeth Univ. (South Africa). Dept. of Zoo- 
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degradation, Winds, Evaluation, Cycling nutrients, 
Mathematical studies, *South Africa. 


App®oximate figures for the volumes of sea water 
percolating through three sandy South African 
beaches were obtained to aid in the study of the 
nutrient cycling of these beaches. The meio- and 
microfauna in the sand break down huge quantities 
of dissolved and particulate matter deposited by 
wave action onto the beaches. The sea water vol- 
umes which flush into the sand by each wave are 
mediated by the tidal cycle, the texture of the sand, 
the direction of winds and swells, the sheltering of 
the beach, and the slope of the beach. The pore 
space volume is estimated by a wedge representing 
the total volume of sand that can receive water 
(saturation gap). The volume of water filtered 
through the sand is given by linear interpolation of 
swash lengths and frequencies. The average filtra- 
tion volume of the Maitland River and Blue Water 
Bay readings resulted in an approximation of 10 
cubic meters of shore per day for eastern Cape 
beaches. The average drainage speed is about 0.3 
to 0.4 milliliter per second so that water would 
spend about 22 hours in the sand, which is suffi- 
cient time for the particulate organic matter to be 
digested. The volumes of percolated sea water 
recorded were between 3.8 to 15.2 cubic meters 
per day which is about double the values for 
American beaches which experience less tidal ac- 
tivity. (Sidney-IPA) 

W80-06722 


SPATIAL VARIABILITY OF RANGELAND IN- 
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Spatial variability of infiltration rates was exam- 
ined for a site in southern Idaho. Data used repre- 
sented 13 sampling dates over a 5-year period. 
Samples initially were taken within a native big 
sagebrush community, again after plowing and 
seeding to crested and intermediate wheatgrass, 
and then while the seeded area was being grazed 
by domestic livestock. Results indicate that either a 
normal or log normal distribution may be adequate 
for describing measured infiltration rates. (Vi- 
socky-ISWS) 
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FIELD DETERMINATIONS OF SOIL HY- 
DRAULIC PROPERTIES FOR STATISTICAL 
ANALYSES, 

Agricultural Research Organization, Bet Dagan 
(Israel). Div. of Soil Physics. 

D. Russo, and E. Bresler. 
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A procedure for repetitive determinations of soil 
hydraulic properties was based on the assumption 
that the functional relationships between soil water 
content (theta) and soil water pressure head (h), 
and between the hydraulic conductivity (K) and h, 
can be expressed mathematically. The parameters 
in the mathematical expression are: saturated hy- 
draulic conductivity (K sub s) and water content 
(theta sub s), residual (or irreducible) water con- 
tent (theta sub r), water entry value of h (h sub w), 
and the parameters eta and beta, characterizing the 
pore size distribution of the soil. Values of K sub s 
and h sub w are measured by the air-entry permea- 
meter of H. Bouwer. The parameters eta and beta 
were calculated with measured values of K sub s, h 
sub w, theta sub s, theta sub r, and the sorptivity, 
S, as measured by C. Dirksen’s method. The vari- 
ability in the determination of the K(theta) func- 
tion was evaluated in the field, from 30 meas- 
urements of each of the 6 parameters made in a 
single 2-by-2 m site. This variability is smaller than 
the variability of K(theta) as calculated from a 
simulation of a transient drainage. The K(h) and 
theta(h) functions are rapidly obtained and thus 
suitable for performing large numbers of meas- 
urements for the determination of the probability 
density functions (and joint probability density 
functions) of the soil hydraulic conductivity, 
K(theta), and soil water retentivity, h(theta), func- 
tions. (Viscocky-ISWS) 
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Diffusion of nonadsorbed solutes (3H20 and 36C1(- 
)) out of two sizes of porous ceramic spheres (0.55- 
and 0.75-cm radius) was measured. These data 
were analysed to provide independent estimates of 
the input parameters required in two simulation 
models for describing solute transport in aggregat- 
ed porous media with distinct mobile and stagnant 
pore-water regions. Tracer-saturated porous 
spheres were placed in tracer-free 0.01N CaC12 
solution, and the rate of tracer diffusion out of the 
porous spheres was measured by monitoring the 
increase in tracer concentration with time in the 
external electrolyte solution. Experimental results 
were analyzed using two mathematical models. 
Fick’s second law, written in spherical coordinates, 
formed the basis for Model I. In Model II, the 
time-rate of solute transfer into or out of the 
porous spheres was assumed to be proportional to 
the difference in tracer concentration inside and 
outside the porous spheres. The analytical solution 
to Model I for given initial and boundary condi- 
tions was substituted into Model II, to derive an 
explicit expression relating the empirical mass 
transfer rate coefficient (alpha) in Model II and 
known physical constants of the system. This theo- 
retical analysis indicated that the alpha value is 
dependent upon the sphere radius, time of diffu- 
sion, volumetric water contents inside and outside 
the sphere, and the molcular diffusion coefficient. 
Over a range of experimental conditions, excellent 


agreement was found between measured alpha 
values and those calculated using the analytic ex- 
pression developed. (Humphreys-ISWS) 
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Agricultural Research Organization, Bet Dagan 
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Soil Science Society of America Journal, Vol 44, 
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Field data for soil water characteristics and hy- 
draulic conductivity have been scaled by two 
methods. The set of scaling factors (alpha sub j) 
determined by one method depends on soil water 
content. A correlation of sq r = 0.86 is obtained 
between scaling factors determined from soil char- 
acteristic data and those determined from hydrau- 
lic conductivity data. In the second method, the set 
of alpha sub j is normally distributed, and is highly 
correlated with alpha sub j obtained by the first 
method from water characteristic data at water 
contents near saturation. In one method the sum of 
squares, about an average curve, was reduced by 
44 and 66%, for the water characteristics and 
hydraulic conductivities data, respectively, while 
92 and 82.5% reduction was obtained by the 
second method, for the same respective data. The 
results suggest that in practice a single stochastic 
variable may represent the hydraulic properties of 
a heterogeneous field. (Visocky-ISWS) 
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Dames and Moore, Los Angeles, CA. Advanced 
Technology Group. 

For primary bibliographic entry see Field 2F. 
W80-06826 
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The water content at equilibrium was determined 
as a function of applied pressure for 35 different 
Na-saturated montmorillonites by means of a min- 
iature pressure membrane apparatus. Then the data 
were used to develop a general, empirical equation 
in which the swelling pressure of the montmoril- 
lonite depends exponentially on the water content. 
The parameters in this equation were shown to be 
functions of the cation exchange capacity and spe- 
cific surface area of the montmorillonite. The data 
were also used to develop semiempirical equations 
in which the swelling pressure depends exponen- 
tially on the distance between the superimposed 
layers of the montmorillonite. Depending on the 
assumptions used in their development, the latter 
equations involve constant coefficients or coeffi- 
cients that depend on the surface charge density of 
the montmorillonite. Analysis of these equations 
indicated that swelling is due primarily to interac- 
tion between the layer surfaces and water. (Hum- 
phreys-ISWS) 
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K. R. Reddy, P. S. C. Rao, and W. H. Patrick, Jr. 
Soil Science Society of America Journal, Vol 44, 
No AP 741-744, July-August 1980. 2 Fig, 1 Tab, 
15 Ref. 


Descriptors: *Saturated soils, *Soil chemistry, 
*Oxygen requirements, *Physicochemical proper- 
ties, Anaerobic conditions, Soils, Kinetics, Soil sci- 
ence, Chemical reactions, Reduction(Chemical), 
Iron, Manganese, Laboratory tests, Testing proce- 
dures, Methodology, Analytical techniques, 
Flooded soils. 


Thirty-seven surface soil samples varying in physi- 
cochemical properties were incubated under re- 
duced (anaerobic) conditions to study the factors 
influencing oxygen consumption rates. Oxygen 
consumption rates were measured after introduc- 
tion of a known amount of oxygen into a reduced 
(anaerobic) soil system and following the disap- 
pearance of oxygen as a function of time. The time 
dependence of oxygen consumption in all flooded 
soils could be described as a two-phase first order 
reaction process. Rapid oxygen consumption 
during Phase I was followed by relatively slower 
consumption during Phase II. The first-order rate 
coefficient (k sub I, per hour) for Phase I was 
approximtely the same for all 37 soils evaluated, 
whereas each soil was characterized by a different 
rate coefficient (k sub II, per hour) for Phase II. 
The average value for k sub I was 0.15/hour 
(coefficient of variation = 20%) while the values 
of k sub II ranged from 0.0027 to 0.054/hour. Step- 
wise regression analysis of the data showed that 
NaOAc-extractable Fe of a reduced soil was the 
single best predictor of k sub II and also the 
fractional consumption associated with Phase I. 
Significant improvement in these regressions was 
obtained when total NH4-N content of the reduced 
soil, in addition to reducible Fe(2+) was consid- 
ered. (Humphreys-ISWS) 
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Depth to water table and evapotranspiration rates 
were simulated with the computer program 
GELGAM for an area of 6 by 6 km, which was 
described by square nodal areas of 25 ha each in a 
grid with a mesh width of 500 m. Simulation runs 
were made in four phases as follows: (1) identical 
estimates for all nodal areas; (2) estimates based on 
an existing soil map; (3) estimates from one on-site 
boring per nodal area, and (4) measurements of 
physical data. Simulated depth to water table 
agreed well with measured depths in all phases, but 





only when using measured physical data for the 
deeper subsoil. Simulated evapotranspiration using 
phase 1 data produced poor results for individual 
nodal areas when compared with phase 4 data 
(reference level), while phase 2 data produced 
good results if measured physical data for the 
deeper subsoil were included. Physical variability 
of nodal areas was better characterized by the soil 
survey data than by results from a single boring 
(phase 3). Use of existing soil survey data, in 
combination with selected on-site investigations, 
could reduce the cost of data gathering in this 
study by an estimated 50% as compared with the 
common procedure of making systematic borings 
in each grid point. (Visocky-ISWS) 
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Rapid deterioration in soil physical properties fol- 
lowing deforestation for arable land use adversely 
affects crop production from soils in the humid and 
subhumid tropics. This investigation was conduct- 
ed to determine whether the rate of deterioration 
can be minimized by the use of crop residue 
mulches. Changes in soil properties of a newly 
cleared tropical Alfisol resulting from mulch rates 
of 0, 2, 4, 6, and 12 tons/ha/season of rice (Oryza 
sativa) straw were investigated from 1976 to 1977. 
Total porosity, 18 months after initiating the ex- 
periment, was 48, 50, 55, 55, and 59%, respective- 
ly, for increasing mulch rate. Similarly affected 
were relative proportions of macropores, saturated 
hydraulic conductivities, field infiltration rates, and 
moisture retention at 0.1 and 0.3 bar suctions. 
Decrease in the maximum temperature was 3.3, 
4.1, 4.5, and 5.4 C for 2, 4, 6, and 12 ton/ha mulch 
rates, respectively, compared with the unmulched 
control. The water runoff was 18, 10, 4, 1, and 0% 
of the rainfall received for increasing mulch rates, 
respectively. The chemical fertility of the soil de- 
creased with time after forest removal. However, 
the rate of degradation was less with increasing 
mulch rate. The rate of decline of organic matter 
content over the 18-month period was 0.103, 0.100, 
0.092, 0.083, and 0.078% per month for 0, 2, 4, 6, 
and 12 tons/ha of mulch, respectively. (Sims- 
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An inexpensive, easily constructed apparatus was 
developed to extract interstitial soil water from the 
soils of tidal marshes. Major components of the 
apparatus are a polypropylene bottle, polyethylene 
tubing, neoprene stopper, and plankton netting. 
The sampler can be easily placed at varying depths 
in the soil and left permanently in the field. The 
system can also be used for feriiiizer and dye 
injection studies. Because of its simplicity, durabil- 
ity, and versatility this vacuum-pressure lysimeter 
is well suited for use in the marsh. (Sims-ISWS) 
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This paper referred to the numerical solution of 
the classical Darcy’s problem of plane fluid 
through isotropic media. As it is well known that if 
h = Z + F/gamma is the piezometric height at a 
point of the medium under study, the h potential is 
a harmonic one, and the mean flow can be assimi- 
lated to an irrotational perfect fluid one. (See also 
W80-06858) (Sims-ISWS) 

W80-06863 


PERSPECTIVE ON A MODIFIED CONJU- 
GATE GRADIENT METHOD FOR THE FINITE 
ELEMENT SOLUTION OF LINEAR SUBSUR- 
FACE EQUATIONS, 

IBM Italy Scientific Center, Rome. 

For primary bibliographic entry see Field 2F. 
W80-06864 


FINITE ELEMENT MODELS FOR UNSATU- 
RATED GROUNDWATER ZONES 

Resource Management Associates, Lafayette, CA. 
For primary bibliographic entry see Field 2F. 
W80-06865 


FREE SURFACE SEEPAGE IN EARTH BANKS, 
Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Civil Engineering. 

C. S. Desai, and T. K. Kuppusamy. 

In: Finite Elements in Water Resources, Volume 1; 
Preprints of the Third International Conference (2 
Vol.), Mississippi University, Oxford, May 19-23, 
1980. p 2.45-2.47, 1980. Science and Education 
Administration, New Orleans, LA. 


Descriptors: *Seepage, *Dams, *Banks, *Model 
studies, Mathematical models, Soil water, Soil 
water movement, Flow, Soil properties, Numerical 
analysis, Finite element analysis, Theoretical analy- 
sis, Simulation analysis, Equations. 


The main purpose of this paper was to describe 
development and application of finite element pro- 
cedures for analysis of free surface seepage in earth 
banks and dams. A description of the available 
finite element procedures for free surface flow was 
presented together with details of a new procedure 
based on the ‘residual flow’ method. Potential of 
applications of the procedures developed was 
given particular attention. A number of field situa- 
tions, such as behavior of seepage in homogeneous 
and zoned dams and the influence of applications 
of a repeated hydrograph due to fluctuations in a 
river on the water table in the surrounding areas, 
were considered. In addition, application and ver- 
ifications with respect to results from a laboratory 
model, such as a glass-bead model, were also pre- 
sented. (See also W80-06858) (Sims-ISWS) 
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The waterworks Mussum in North Rhine-Westfa- 
lia in West Germany had to be closed down tem- 
porarily in March 1979 due to too high a concen- 
tration of nitrate (130 ppm N03) in the water. The 
horizontal extension of the catchment area is ap- 
proximately 2 km. It is covered with grassland 
with a variable intensity of fertilization. The water- 
works were interested in locating the source of the 
nitrate, therefore, the flow path of nitrate through 
the aquifer into the well had to be found. Seepage 
flow can be formulated bythe potential or stream 
function approach. If the velocity field and the 
flow path are of primary interest, the stream func- 
tion approach is of advantage. Even for aquifers 
with an extremely thin vertical groundwater thick- 
ness, the stream function approach can still pro- 
duce the desired flow field, whereas the potential 
approach simulates only a one-dimensional flow 
where the important vertical components, which 
determine the penetration into the aquifer, are lost. 
(See also W80-06858) (Sims-ISWS) 
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One of the most important parameters required to 
model infiltration or contaminant transport 
through the vadose zone is hydraulic conductivity. 
As a specific example, methods to predict seepage 
beneath a proposed dam site where the water table 
lies deep below the land surface call for a measure- 
ment of hydraulic conductivity at saturation, K sub 
s. In order to compute the actual hydraulic con- 
ductivity at any given water content below satura- 
tion, numerous empirical and statistical methods 
have been developed. However, these methods 
usually require knowledge of K sub s. At present, 
the only known method of determining K sub s in 
situ at depths greater than a few meters is the so- 
called borehole infiltration test. The method re- 
quires constructing a cased or uncased borehole of 
known diameter, filling it with water, and measur- 
ing either the rate at which the water level de- 
clines with time (falling head test) or the rate at 
which water must be added to maintain a constant 
water level or injection pressure in the borehole 
(constant head test). Only constant head borehole 
infiltration tests were considered in this paper. The 
accuracy of the Glover and Nasberg-Terletskata 
formulas under the assumption that the free surface 
concept is a valid representation of the real flow 
system was examined. This was done by compar- 
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ing these formulas with results obtained from a 
finite element model of free surface flow that does 
not suffer from the limitations of the analytical 
approach. In order to investigate the extent to 
which the very concept of free surface flow is 
valid, the same problem of infiltration from a bore- 
hole was also analyzed with the aid of two numeri- 
cal models that view the infiltration process in a 
more realistic light: Instead of assuming that the 
soil outside the free surface envelope is dry, these 
models allow the soil to be partially saturated, as is 
the case in nature. (See also W80-06858) (Sims- 
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The Richards equation was used to describe the 
flow of a liquid in a porous medium. The proce- 
dure to solve the two-dimensional form of this 
equation by the finite element method was outlined 
briefly. Two approaches for evaluating the result- 
ing coefficient matrices were investigated in detail 
In the first approach the capacitance and conduc- 
tivity coefficients were assumed to vary linearly 
over each element. Since this assumption was vio- 
lated in most cases the integration of the coefficient 
matrices will result in volume errors. The second 
approach allowed the coefficients to vary in a 
nonlinear fashion over each element. The evalua- 
tion of the coefficient matrices was performed with 
Gauss quadrature integration. This evaluation pro- 
cedure reduces volume errors to a negligible level. 
Comparison of simulated results using the two 
approaches demonstrated that the volume errors 
have a significant effect on a numerical solution. 
The costs of simulation for comparable problems 
were found to be approximately 1.5 times greater 
for a computer program using the second integral 
evaluation approach than for a computer program 
using the first integral evaluation approach. (See 
also W86-06858) (Sims-ISWS) 
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The simultaneous transport of water and solutes 
under transient unsaturated-saturated conditions 
plays an important role in many branches of agri- 
culture and engineering. In agriculture, for exam- 
ple, many chemicals such as fertilizers, pesticides, 
as well as those naturally present in irrigation 
waters, are routinely applied to the field. Some of 
these chemicals will remain in the root zone or will 
be taken up by plant roots, while others are subject 
to leaching, thereby becoming potential ground- 
water pollutants. The frequent use of land for the 
disposal of a wide variety of domestic and industri- 
al wastes further accentuates the importance of the 
unsaturated zone. A clear understanding of chemi- 
cal transport in the unsaturated zone, including 
proper quantification of the relevant transport 
processes, is therefore important for both agricul- 
tural and environmental engineers. Extensive re- 
search in this area has led to a large number of 
papers dealing with unsaturated zone transport. 
Most of the earlier numerical studies have used 
finite difference techniques for solution of the gov- 
erning equations, although recently several finite 
element solutions also have been published. It was 
the purpose of this oe to compare the accuracy 
and computational efficiency of several numerical 
schemes for solution of the governing one-dimen- 
sional flow and mass transport equations. (See also 
W80-06858) (Sims-ISWS) 
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In any numerical approach for the analysis of free 
surface flow problems the exact position of the 
surface is not known a priori, and its location 
forms part of the analysis. Using a numerical tech- 
nique however, it is possible to specify either pres- 
sure or flow rates along a boundary but not both 
simultaneously. For example in steady state seep- 
age problems two conditions must be satisfied on 
the free surface: (1) pressure = atmospheric, and 
(2) Vn = 0, where Vn is the normal velocity. The 
solution of this type of problem includes locating 
the position of the upper boundary that has both 
zero flow normal to it, and prescribed pressure. 
This can be achieved by assuming an arbitrary 
location, setting either condition (1) or (2) and 
successfully adjusting its position until both of 
these conditions are satisfied simultaneously. A 
simple technique for locating the free boundary 
was devised in which all the elements remain fixed 
in space but with the upper boundary passing 
through them. Since the computer costs depend 
directly on the number of geometry changes, con- 
siderable economy is achieved as it is only neces- 
sary to formulate the various matrices for the 
initial step. (See also W80-06894) (Humphreys- 
ISWS) 


W80-06904 
2H. Lakes 


VERTICAL MIXING OF LAKE SEDIMENTS 
BY TUBIFICID OLIGOCHAETES, 

California Univ., Santa Barbara. Dept. of Mechani- 
cal and Environmental Engineering. 

J. B. Fisher, W. J. Lick, P. L. McCall, and J. A. 
Robbins. 

Journal of Geophysical Research, Vol 85, No C7, 
p 3997-4006, July 20, 1980. 9 Fig, 3 Tab, 53 Ref. 


Descriptors: “Lake sediments, “Lake Erie, 
*Mixing, *Oligochaetes, Tubificides, Lakes, Labo- 


ratory tests, Mathematical models, Methodology, 
Analytical techniques, Tracers, Cesium, Sediments, 
Velocity, Data collections. 


Vertical mixing of lake sediments by tubificid oli- 
gochaetes was studied in laboratory experiments 
by using a radioactive (cesium 137 labeled sedi- 
ment) marker horizon. Results from these experi- 
ments were used to develop and test a mathemat- 
ical model describing tubificid sediment mixing as 
a dominantly advective process. Tubificids were 
found to mix sediments to a depth of 6-9 cm. The 
rate of tubificid sediment processing observed in 
the experiments agreed well with those reported 
by other workers. Extrapolation of laboratory re- 
sults to Lake Erie shows that the feeding activity 
of tubificids alone may result in significant sedi- 
ment mixing throughout the lake. (Humphreys- 
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Construction of an interstate highway is planned 
near Rogers Lake in Dakota County, MN. Samples 
of water and bed material were collected at six 
sites during March 1976 to April 1978 to determine 
selected physical, chemical, and biological charac- 
teristics before construction. Samples were collect- 
ed at least twice during each season of the year. 
Data derived from these samples will provide base- 
line information to aid in assessing the impact of 
highway construction on the water quality of the 
lake. Rogers Lake is separated into an upper and 
lower lake by a culvert; both were eutrophic and 
dominated by blue-green algae year around. The 
upper lake is a closed basin; it is shallower and 
contains less water than the lower lake and had 
higher concentrations of dissolved solids, nitrogen, 
and phosphorus. Phytoplankton cell counts were 
also higher in the upper lake. Analyses of water 
from Rogers Lake suggest that sodium and chlo- 
ride concentrations were higher than in ground 
water or in water in some surrounding lakes. 
Sodium ranged from 7.2 to 55 milligrams per liter, 
and chloride ranged from 15 to 130 milligrams per 
liter. Concentrations were highest in March 1978, 
when most of the lake water was frozen. Much of 
the sodium and chloride may have been derived 
from road salts used for deicing. (USGS) 
W80-06524 


MAINTENANCE OF IRON MEROMIXIS BY 
IRON REDEPOSITION IN A_ RAPIDLY 
FLUSHED MONIMOLIMNION, 

Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater inst. 

P. Campbell, and T. Torgersen. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol 37, No 8, p 1303-1313, August 1980. 8 
Fig, 4 Tab, 23 Ref. 


Descriptors: *Lakes, *Water quality, *Water circu- 
lation, *Limnology, Meromixis, Data collections, 
Organic matter, Carbon, Inorganic compounds, 
Nutrients, On-site investigations, Analysis, Analyt- 
ical techniques, Dissolved oxygen, Tritium, 





Dating, Water, Tracers, Iron, Oxidation-reduction 
potential, Monimolimnion, Chemocline, Helium 
isotope, Water renewal, Lake flushing, Chemical 
budget. 


Water mass ages determined by the 3He-3He 
method gave a water renewal time of 2.5 plus or 
minus 1 year for the monimolimnion of softwater 
iron meromictic Lake 120. The water renewal time 
of the monimolimnion is less than or equal to the 
renewal time of the whole lake. The monimolim- 
nion of Lake 120 was not found to be a stratum of 
‘perennially stagnant deep water.’ The rates of 
supply to, and degradation of, organic matter in 
the monimolimnion are responsible, in the first 
place, for the low redox potential necessary to 
establish the high concentrations of soluble Fe(2+) 
observed (up to 4.2 mmol/L). However, it was 
found that the major key to maintenance of high 
monimolimnetic concentrations of Fe, i.e., mainte- 
nance of iron meromixis, is recycling of Fe at the 
chemocline by an equilibrium between Fe(2+) and 
Fe(3+) + e(-) ‘Ferrous Wheel.’ Up to 90% recy- 
cling of iron between chemocline and monimolim- 
nion results in an iron residence time of approxi- 
mately 15 yr for the whole lake (greater than 4 
times the whole lake water renewal time). (Hum- 
phreys-ISWS) 
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The freshwater input rates of the Hudson/James 
Bay region were obtained on a monthly time scale 
and included contributions of evaporation, precipi- 
tation, and river runoff. The yearly mean precipita- 
tion minus evaporation rates showed that it be- 
haved as an oceanic region supplying the overlying 
air mass with moisture. The monthly runoff rates 
for the total region and James Bay alone had 
minimum values during the winter and maximum 
values during the spring freshet. The total fresh- 
water input can be divided into a summer and 
winter season. The large input of the summer 
represented an average monthly addition of a 10.0- 
cm layer of freshwater, while the smaller winter 
input amounted to an addition of a 0.5-cm layer of 
freshwater. Annually, the total surface area re- 
ceived a layer of 64-cm of freshwater. (Roberts- 
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Project Completion Report, September, 1980. 26 p, 
12 Fig, 1 Tab, 13 Ref. OWRT-A-084-NY (1), 14- 
34-0001-8034, 14-34-0001-9034. 
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tal effects, Tracers, *Lake Cayuga(NY). 


Most phosphorus (P) carried by streams is associat- 
ed with particulate matter (e.g., clays), with much 


P firmly bound and a variable amount of P more 
loosely bound. The release/takeup of P by parti- 
cles before they settle is determined by zone condi- 
tions where river water (Salmon Creek) mixes into 
the lake (Cayuga). This study used a natural tracer 
(Na) to estimate P exchanges between suspended 
matter and water in the river water-lake mixing 
zone. The river P pes discharge plume was sampled 
during six runoff episodes during 1975-1979. Labo- 
ratory analyses were made for soluble reactive P 
(SRP), total soluble P, soluble unreactive P (SUP), 
and total P (TP), using established methods, with 
Na determined by flame emission. The maximum 
Na gradient was found close to the river mouth. 
SRP was usually adsorbed and SUP was usually 
desorbed, with SRP adsorption usually exceeding 
SUP desorption (by a net uptake of roughly 0.4 gm 
at P/liter stream water added). This may be signifi- 
cant, since an average lake concentration of TP is 
about 0.7 micrograms/liter. Estimates of net solu- 
ble P takeup are speculative, and more intensive 
studies are required that would provide new infor- 
IPA) on aspects of P cycle of lakes.(Zielinski- 
A 
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REVERSED VERTICAL MIGRATION OF 
PLANKTONIC CRUSTACEANS IN A EUTRO- 
PHIC LAKE OF HIGH PH, 

National Inst. for Water Research, Congella 
(South Africa). 

A. D. Connell. 

Journal of the Limnological Society of Southern 
Africa (Bloemfontein), Vol 4, No 2, p 101-104, 
1978. 6 Fig, 7 Ref. 
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Two studies of the phenomenon of reversed verti- 
cal migration of zooplankton were carried out in 
the Hartbeespoort Dam, a hyper-eutrophic, mono- 
mictic manmade South African lake. The total 
number of animals was counted in each of the two 
studies by depth sampling techniques during the 
summer and winter and the data were presented as 
kite drawings. Sampling was conducted hourly and 
by use of the kite drawings, the vertical migration 
of the dominant species of zooplankton, Daphnia 
pulex, D. longispina, and Thermocyclops oblonga- 
tus, can be traced. The lake is anaerobic below 15 
m depth during the summer months and homoge- 
neous, aerobic conditions existed throughout the 
water columns during the winter months. The 
rotifer Asplanchan priodonta exhibited reverse 
vertical migration, but the factor responsible for 
the reversed migration is not known. Interspecific 
interference has been suggested as a cause for these 
types of unusual movements, but the phenomenon 
remains unproven by this study since the species 
concerned were by far the total biomass and size 
dominants of the zooplankton population. (Sidney- 
IPA) 
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PROPOSED CRITERIA FOR INTERPRETING 
STABILITY OF LAKESHORE BLUFFS, 
Wisconsin Univ.-Madison. Dept. of Civil and En- 
vironmental Engineering. 

T. B. Edil, and B. J. Haas. 

Engineering Geology, Vol 16, No 1/2, p 97-110, 
July 1980. 10 Fig, 1 Tab, 7 Ref. 
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The stability of the bluffs along the Lake Michigan 


shoreline in eastern Wisconsin has been assessed. 
The geotechnical properties of the bluff materials 


WATER CYCLE—Field 2 


Lakes—Group 2H 


which can be broadly grouped as glacial tills, 
lacustrine silts and clays, and sandy outwash have 
been determined and related to the failure phenom- 
ena seen in the bluffs. Two separate criteria were 
proposed to help interpret the state of stability of 
these extremely active bluffs. The ‘critical circle’ 
criterion defines the failure in terms of the circle 
having the smallest safety factor and decribes the 
process of lakeshore bluffs as being a succession of 
small rotational slides which retrogress from the 
toe to the top of the bluff. The ‘unstable circle’ 
criterion, on the other hand, assumes the failure to 
occur throughout the zone enveloped by the larg- 
est circle indicating a safety factor less than unity 
and may be thought of as a culmination of critical 
circles that fail approximately at the same time. 
These criteria allow the recognition of slope evolu- 
tionary phenomena likely to take place in the 
bluffs. The effect of various parameters on these 
two criteria has also been investigated by examin- 
ing specific profiles encountered along the Lake 
Michigan shoreline. Some examples of general 
coastal bluff conditions in the eastern Wisconsin 
counties were presented. (Humphreys-ISWS) 
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MECHANICS OF COASTAL LANDSLIDES 
AND THE INFLUENCE OF SLOPE PARAM- 
ETERS, 

Wisconsin Univ.-Madison. Dept. of Civil and En- 
vironmental Engineering. 

T. B. Edil, and L. E. Vallejo. 

Engineering Geology, Vol 16, No 1/2, p 83-96, 
July 1980. 8 Fig, 1 Tab, 14 Ref. 
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Groundwater, Water levels, Frost action, Seepage, 
Mass wasting, Coastal bluffs. 


Shoreline erosion results in landslides and complex 
slope processes, under appropriate conditions, in 
unconsolidated materials forming the coastal 
bluffs. Shoreline erosion and bluff recession along 
most of the Great Lakes shoreline results in losses 
in millions of dollars annually. An understanding 
of bluff recession and the trends in the evolution of 
coastal bluffs is required for an evaluation of engi- 
neering and management solutions for the prob- 
lems created. The factors effecting changes in bluff 
geometry include wave action, frost action, seep- 
age effects, sheet wash, and weathering. An over- 
view of the physical processes as they affect slope 
evolution, the available mechanical models, and 
the influence of slope parameters on the stability of 
the coastal bluffs were presented. The response of 
coastal slopes to the action of these factors was 
viewed as shallow failures and downslope trans- 
port as well as deep rotational slips. A distinction 
between the stability against deep slips which was 
termed as quasi-stability and the ultimate stability 
was made. The progress of slope evolution in 
coastal bluffs can be predicted with successive 
applications of the two-dimensional circular slip 
limit equilibrium analysis of slope stability using 
the effective stress method. The influence of slope 
parameters, namely, geometry (slope height and 
inclination), material properties (strength param- 
eters and unit weight), and the relative position of 
the groundwater table on the limiting stability con- 
ditions of uniform slopes was presented based on 
such a limit equilibrium analysis. The relative influ- 
ence of some of these parameters varies with slope 
height, and the slopes can be viewed as low and 
high slopes with a height of 25 m as an approxi- 
mate demarcation between the two groups. (Hum- 
eS” 
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TEMPERATURE FINE-STRUCTURE OF LAKE 
MICHIGAN HYPOLIMNION, 

Florida State Univ., Tallahassee. Dept. of Ocean- 
ography 

G. O. Marmorino, S. C. Danos, and J. S. Maki. 
Limnology and Oceanography, Vol 25, No 4, p 
680-699, July 1980. 11 Fig, 2 Tab, 34 Ref. NSF 
OCE 78-08992. 
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On-site data collections, Dissolved oxygen, Silica, 

Profiles, Spatial distribution, Distribution patterns, 

On-site tests, Currents(Water), Methodology, Sus- 
nded solids, Ammonia, Conductivity, Bacteria, 
ensity. 


High-resolution temperature profiles from the hy- 
polimnion of Lake Michigan in June and August 
1978 showed the frequent occurrence of intrusive 
layers of thickness 10 m or less. Anomalously 
warm layers (delta T less than or equal to 0.1 C) 
seemed to extend horizontally for equal to or 
reater than 0.5 km and to persist at one location 
or approximately 0.5 day. Since temperatures 
were above maximum density values, these layers 
would have been hydrostatically unstable were it 
not for observed stabilizing gradients of dissolved 
silica. Interleaving of the layers, shear-induced tur- 
bulence, and stirring at the bottom resulted in 
various small-scale temperature structures. After 
an intense coastal upwelling event, a bottom layer 
5-m thick was observed along the 100-m isobath in 
which temperatures and silica concentrations were 
nearly uniform and in which a value of at least 0.1 
sq cm/s was calculated for the vertical eddy diffu- 
sivity. (Humphreys-ISWS) 
W80-06769 


THE AREAL HYPOLIMNETIC OXYGEN 
DEFICIT: AN EMPIRICAL TEST OF THE 
MODEL, 

McGill Univ., Montreal (Quebec). Dept. of Biol- 


ogy. 

R. J. Cornett, and F. H. Rigler. 

Limnology and Oceanography, Vol 25, No 4, p 
672-679, July 1980. 6 Fig, 5 Tab, 33 Ref. 
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The areal hypolimnetic oxygen deficit (AHOD) 
model was tested by examining the relationship 
between rates of hypolimnetic oxygen depletion 
and three measures of lake trophic status. Meas- 
urements of AHOD were positively correlated 
with the measured total phosphorus concentration 
and with annual 14C pelagic primary production 
and inversely correlated with mean summer Secchi 
depth. Because each of the correlations between 
AHOD and trophic status explained less than 45% 
of the observed variation in AHOD values, other 
factors must also influence the AHOD of a lake. 
Significant amounts of the residual variation were 
explained by including the mean depth of the lake 
and mean hypolimnetic temperature as additional 
independent variables in a multiple regression anal- 
ysis. A lake with a thicker or warmer hypolimnion 
had a higher AHOD than a lake with a shallow or 
colder hypolimnion. The AHOD model was devel- 
oped to eliminate the influence of lake morpho- 
metry on interlake comparisons of hypolimnetic 
oxygen depletion, but it does not do this and a new 
model must be developed. (Humphreys-ISWS) 
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THE CLASSIFICATION OF MIXED-LAYER 
DYNAMICS IN LAKES OF SMALL TO 
MEDIUM SIZE, 

Canterbury Univ., Christchurch (New Zealand). 
Dept. of Civil Engineering. 

R. H. Spigel, and J. Imberger. 

Journal of Physical Oceanography, Vol 10, No 7, p 
1104-1121, July 1980. 10 Fig, 3 Tab, 47 Ref. 
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An analysis of the time scales of processes relevant 
to wind mixing in lakes indicated that the response 
of a lake to wind may be classified into four 
regimes with respect to thermocline deepening be- 
havior, depending on the relative sizes of the pa- 
rameters describing wind strength, basin size, and 
Stratification. The dependence was described in 


terms of a mixed layer Richardson number and the 
aspect ratio of the mixed layer thickness to length. 
The classification was used to explain the diversity 
of phenomena reported in the literature for wind 
events in a number of different lakes and labora- 
tory tanks which are either short enough or 
narrow enough for rotational effects to be unim- 
portant. The classification was derived with refer- 
ence to a two-layer, rectangular basin in the ab- 
sence of Coriolis forces and surface heating. The 
classification was extended in a simple way to 
more realistic stratifications and basin shapes to 
predict the overall mixing features of a wind event. 
Response to wind varied from one in which en- 
trainment proceeds very slowly and has negligible 
effect on baroclinic motions to one in which any 
stratification is rapidly destroyed by wind before 
baroclinic motions can occur. Between these two 
extremes entrainment and mean motions interacted 
through the production of turbulent kinetic energy 
by velocity shear at the base of the mixed layer. 
The nature of this interaction was investigated, and 
scales for velocity shear, stable interface thickness, 
and times for internal seiching, internal wave 
decay, and vertical and longitudinal mixing were 
ps sae A computer algorithm parameterizing 
the effects of shear production on mixed layer 
deepening was described, based on the analysis 
presented. By incorporating this algorithm in a 
more comprehensive reservoir simulation model, 
DYRESM, effects of surface heating, realistic 
stratification, and complicated basin shape may be 
accounted for. Interaction between these effects 
and the wind deepening mechanism was described 
explicitly by the program logic. Results of a suc- 
cessful simulation by DYRESM for a season in the 
Wellington Reservoir, Western Australia, were 
discussed. (Sims-ISWS) 
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OBSERVED AND PREDICTED GREAT LAKES 
WINTER CIRCULATIONS, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

R. L. Pickett. 

Journal of Physical Oceanography, Vol 10, No 7, p 
1140-1145, July 1980. 4 Fig, 12 Ref. 
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Observed mean winter currents in Lakes Ontario 
and Huron were compared to predictions from a 
homogeneous, vertically integrated, steady-state 
model. If specific wind directions are selected to 
drive this model, the observed and predicted cur- 
rent patterns agree. The specific wind directions 
were chosen to maximize each lake’s wind re- 
sponse. The agreement suggests that there is a 
mean wind-driven winter circulation in the Great 
Lakes, and that its pattern depends upon these 
specific wind directions. Based on these factors, 
winter circulations for Lakes Erie, Huron, and 
Superior were predicted. (Sims-ISWS) 
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FINITE ELEMENTS IN WATER RESOURCES, 
VOLUME 1. 

For primary bibliographic entry see Field 2A. 
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FINITE ELEMENT SIMULATION OF ANISO- 
TROPIC TURBULENT DIFFUSION IN LAKES, 
Canada Centre for Inland Waters, Burlington (On- 
tario); and National Water Research Inst., Burling- 
ton (Ontario). 

D. C. L. Lam. 

In: Finite Elements in Water Resources, Volume 1; 
Preprints of the Third International Conference (2 
Vol.), Mississippi University, Oxford, May 19- 
23,1980. p 3.20-3.35, 1980. 4 Fig, 3 Tab, 15 Ref. 
Science and Education Administration, New Or- 
leans, LA. 
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The turbulent diffusion in the lake environment has 
long been observed to be Far influenced by 
the spatial orientation of the physical flow field 
and the thermal regime. By separating the more 
organized motions from the random components of 
the instantaneous flow, it is possible to describe the 
transport and diffusion phenomena by means of a 
deterministic mathematical model, using turbulent 
diffusion closure laws. In the case of effluent 

lumes in the farfield areas of the coastal zone, the 

orizontal diffusion is often regarded as a nonlinear 
process affected by the size of the turbulent eddies 
and the length-scale of the plume. In the case of 
the vertical diffusion, the process is governed by 
the balance of wind mixing and buoyancy effect. 
Based on semi-empirical hypotheses, the closure 
formula for the turbulent eddy diffusivity is often 
expressed in terms of the spatial integrals or de- 
rivatives of the dependent variables. Mathematical- 
ly, implementation of these nonlinear expressions 
require special techniques to preserve the physical 
and spatial characteristics of the environmental 
turbulence. (See also W80-06858) (Sims-ISWS) 
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FINITE ELEMENT ANALYSIS OF DEPTH 
VARYING FLOW IN LAKES AND COASTA*® 
REGIONS, 

Vermont Univ., Burlington. Dept. of Civil Engi- 
neering. 

J. P. Laible. 

In: Finite Elements in Water Resources, Volume 2; 
Preprints of the Third International Conference (2 
Vol), Mississippi University, Oxford, May 19-23, 
1980. p 5.72-5.91, 1980. 10 Fig, 5 Ref. Science and 
Education Administration, New Orleans, LA. 
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This paper presented a finite element model for 
depth varying flow in shallow bays, estuaries and 
coastal regions. Some conclusions and observations 
about the results were: (1) The horizontal velocity 
field was determined as a function of t, x, y and 
depth z as opposed to the vertically integrated 
models that yield depth averaged flows. (2) The 
primitive form of the hydrodynamic equations was 
used, and the velocities were obtained directly as it 
is not necessary to obtain derivatives of potential 
fields. This avoids the difficulty of discontinuity of 
velocities at element boundaries. In this model, 
there are five unknewns at each node; the top and 
bottom velocities in the x and y direction, and the 
change in surface elevation. (3) The nonlinear con- 
vective terms were retained in their original form 
with no linearization. (4) Different bottom friction 
laws were easily implemented. The model only 
considers the flow outside the small bottom bound- 
ary layer. The suitability of any friction law (and 
the value of its associated coefficients) can be 
ascertained by acquiring field data in the form of 
flow profiles. (5) A depth varying eddy viscosity 
may be used and will allow greater flexibility for 
calibrating the model from field data. (6) A wide 
range of eddy viscosity and bottom friction values 
can be used. (7) A comparison of the finite element 
method results with a semi-analytic solution of a 
one-dimensional problem indicates a good correla- 
tion. The cubic approximation of the velocity as a 
function of depth provides a good fit to the closed 
form solution. (8) Large coefficient matrices are 
not generated. The coefficients for each node are 
stored and called at each time step. (9) A split time 
step algorithm for time integration was used. The 
time step, however, remains limited by the critical 
value of delta X/sq root of (2gh). CPU time was 
typically 3-4 times longer than for the comparable 





vertical integrated model. (10) Integration by parts 
was not used for the second order terms. As a 
result, the horizontal eddy viscosity terms will be 
constant over an element. (See also W80-06894) 
(Humphreys-ISWS) 
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RMA-’7 is a two-dimensional mathematical model 
that describes the behavior of velocity, pressure, 
temperature and dissolved oxygen in the vertical 
plane with homogeneity assumed in the third (lat- 
eral) direction; the model will accommodate width 
gradients in both the X and Y directions. Formu- 
lated on the classical concepts of conservation of 
mass, momentum, and energy, it is a somewhat 
unusual model as it retains the complete vertical 
momentum equation and does not make the as- 
sumption that pressure must be hydrostatic. This 
model was applied to two prototype stratified flow 
situations. In each application a stratified flow was 
simulated as a result of density differences arising 
from temperature gradients. In the second exam- 
ple, dissolved oxygen, BOD, and phytoplankton 
were also routed in accordance with the overall 
flow fields. Based on the data presented, it seems 
reasonable to conclude that: (1) The finite element 
method in general and RMA-7 in particular are 
capable of simulating vertically stratified two-di- 
mensional flow; (2) The proper definition of eddy 
viscosity and dispersion coaliicients is essential to 
proper model operation, and there may be transfer- 
ability of values from problem to problem if ele- 
ment size and distortion are accounted for; and (3) 
RMA-7 appears to give reasonable answers, but 
currently it is not possible to evaluate its accuracy 
in relation to velocity due to a lack of prototype 
data; initial comparisons of temperature and dis- 
solved data are promising and will improve as 
calibrations become more rigorous and quantified. 
(See also W80-06894) (Humphreys-ISWS) 
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RESPONSE OF SEMIARID GRASSLAND 
SITES TO NITROGEN FERTILIZATION: I. 
PLANT GROWTH AND WATER USE, 

Science and Education Administration, Lincoln, 
NE. 


J. F. Power. 

Soil Science Society of America Journal, Vol 44, 
No 3, p 545-550, May-June 1980. 2 Fig, 3 Tab, 15 
Ref. 
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WATER CYCLE—Field 2 


Erosion and Sedimentation—Group 2J 


Eight rate-of-N-fertilizer experiments were con- 
ducted for 5 or 6 years on established perennial 
grass sites near Mandan, North Dakota. Experi- 
ments were conducted within essentially the same 
[adem ag ger and temperature regimes on sites dif- 
ering in soil type, exposure, and grass species to 
determine their influence on N response. Above- 
ground vegetation response to N fertilization de- 
pended primarily upon species--smooth bromegrass 
(Bromus inermis) was generally more responsive 
than crested wheatgrass (Agropyron desertorum) 
or native mixed prairie. No consistent patterns of 
root biomass response to N fertilization were obvi- 
ous. At some sites or in certain years root biomass 
responses were fairly consistent, whereas at other 
sites or in other years, little response to N oc- 
curred. Water use efficiency (WUE) was greatest 
for bromegrass and least for native grasses, and 
was generally increased by N fertilization. WUE 
increased as above-ground growth increased, 
whether as a result of N fertilization or because of 
less evaporation at more protected sites. Cumula- 
tive dry matter response to N fertilization was 
highly correlated with cumulative fertilizer N 
added, with a different curvilinear relationship for 
each site. These results indicated that the magni- 
tude of fertilizer N responses by perennial grass- 
lands is site specific. Consequently interpretations 
of fertilizer experiments conducted on only one 
soil type or with only one species must be inter- 
preted with caution. (Humphreys-ISWS) 
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Available from the National Technical Information 
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Price codes; A07 in paper copy, AO1 in microfiche. 
Army Engineer Waterways Experiment Station, 
Vicksburg, Mississippi, Technical Report A-78-2, 
June 1978. 122 p, 15 Tab, 82 Ref, 7 Append. 
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Presented are the results of studies intended to 
provide baseline information in preparation for 
measuring the effect of the white amur on the 
aquatic vegetation of Lake Conway, Florida. The 
sponsors hope to assess the environmental impact 
of the fish, evaluate its ability to control vegeta- 
tion, develop ecological models to predict the 
effect of the fish on other systems, and devise a 
management plan for large-scale use. Included 
herein are (1) descriptions of the methods of and 
materials used in aquatic plant research in Lake 
Conway, (2) results and observations made during 
and subsequent to the test period, and (3) a litera- 
ture review. Appendix A presents the Stratified 
Random Sample Results; Appendix B, Numerical 
Summary of Transect Results; Appendix C, 
Graphs of Selected Transect Results; Appendix D, 
Monthly Standing Crop Changes; Appendix E, 
Numerical Summary of Permanent Plot Data; Ap- 
pendix F, Graphs of Selected Permanent Plot 
Data; and Appendix G, The Approximate Distri- 
bution of the Dominant Plants in Lake Conway. 
(WES) 
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ENCE ON FLOODS, STREAM FLOW, AND 
SEDIMENT, 

Geological Survey, Madison, WI. Water Re- 
sources Div. 

R. P. Novitzki. 

In: Wetland Functions and Values: The State of 
Our Understanding; American Water Resources 
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This report describes the hydrologic characteris- 
tics of Wisconsin’s wetlands and their effect on 
floodflows and base flows. Wetlands occur in de- 
pressions and on slopes, and may be in contact 
with ground water or totally surface-water sup- 
ported. Wisconsin’s wetlands can be classified as 
surface-water depression, ground-water ee 
sion, surface-water slope, or ground-water slope. 
Throughout the State floodflows are 80% lower, 
springtime streamflows 40% higher, and fall base 
flows 40% lower in basins with 40% lake and 
wetland area than in basins with no lake and wet- 
land area. In the north-central third of the State 
sediment yields are 90% lower in basins with 40% 
lake and wetland area than in basins with no lake 
and wetland area. (USGS) 

W80-06595 


ESTIMATING WATER USED BY IRRIGATED 
CORN IN WEST CENTRAL MINNESOTA, 
Science and Education Administration, Morris, 
MN. North Central Soil Conservation Research 
Lab. 

For primary bibliographic entry see Field 3F. 
W80-06840 


GEOTHERMAL AREAS IN NEVADA - THE 
DISTRIBUTION OF VASCULAR PLANTS 
NEAR THE THERMAL SPRINGS SURVEYED, 
Nevada Univ. System, Reno. Desert Research Inst. 
J. Freeman, and J. L. Mahoney. 

Mentzelia The Journal of the Northern Nevada 
Native Plant Society, No 3, p 8-14, 1977, 3 Fig, 3 
Tab, 11 Ref. OWRT-A-077-NEV (1), 14-34-0001- 
7060. 


Descriptors: “Geothermal studies, *Vascular 
plants, *Thermal springs, Ecological distribution, 
Deserts, Environmental control, Baseline floral 
survey, Energy development, Thermal power, 
*Nevada, Great Basin(NV), Endangered Flora. 


Potential energy-related development of Nevada’s 
geothermal areas requires an assessment of the 
associated biota. This research documents the spe- 
cies, composition and relative abundance of vascu- 
lar plants inhabiting thirteen thermal areas 
throughout Nevada. One hundred twenty-five spe- 
cies representing 50 plant families were collected. 
The most interesting plant found, A stragolus lenti- 
ginosus Dougl. var sesquimetrolis (Rydb.) Bar- 
neby, was previously believed to be extinct within 
the continental United States. The current distribu- 
tion of this species is presented; due to its extreme- 
ly restricted distribution, protection of its habitat is 
essential. Differentiation was made between the 
flora of warm springs (generally in Southern 
Nevada) and hot springs (generally in Central and 
Northern Nevada). This study provides a baseline 
floral survey of selected geothermal sites which 
can be used to evaluate potential future environ- 
mental perturbations. 

W80-06936 


2J. Erosion and Sedimentation 


CLUTHA FLOOD OF OCTOBER 1978, 

Ministry of Works and Development, Wellington 
(New Zealand). Power Div. 

For primary bibliographic entry see Field 2A. 
W80-06479 


NUMERICAL MODELLING OF SUSPENDED 
SEDIMENTS, 

Thessaloniki Univ., Salonika (Greece). Dept. of 
Hydraulics. 

C. Koutitas, and B. O’Connor. 

Advances in Water Resources, Vol 3, No 2, p 5l- 
57, June 1980. 8 Fig, 11 Ref. 


Descriptors: *Mathematical models, *Boundary 
processes, *Suspended load, Suspended solids, 
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Mathematical studies, Equations, Analytical tech- 
niques, Analysis, Finite element analysis, Sediment 
transport, Numerical analysis, Diffusion, Labora- 
tory tests, Alluvial channels, *Suspended sedi- 
ments, Galerkin error minimization procedure. 


The turbulent advection-diffusion mathematical 
model in three-dimensional space was solved by a 
mixed finite element finite difference method. 
Linear finite elements in the vertical direction and 
central finite differences in the horizontal direc- 
tions were used coupled with the Galerkin error 
minimization procedure. The integration in time 
was performed in fractional steps (one explicit one 
implicit) by splitting the differential operator. The 
method was illustrated by application to the three- 
dimensional movement of suspended sediment. Its 
accuracy was checked by comparison to analytical 
solutions and its efficiency was gaged relative to 
finite elements and implicit finite difference solu- 
tions for two-dimensional suspended sediment 
transport over a dredged channel. (Lee-ISWS) 
W80-06485 


SOIL AGGREGATES AND PRIMARY PARTI- 
CLES TRANSPORTED IN RILL AND INTER- 
RIL FLOW, 

Science and Education Administration, Columbia, 


MO. 

E. E. Alberts, W. C. Moldenhauer, and G. R. 
Foster. 

Soil Science Society of America Journal, Vol 44, 
No 3, p 590-595, May-June 1980. 1 Fig, 9 Tab, 21 
Ref. 


Descriptors: *Soil erosion, *Rill erosion, *Model 
studies, *Soil management, *Indiana, On-site tests, 
Runoff, Sediment transport, Soils, Sands, Silts, 
Clays, Organic matter, Soil density, Flow, 
Discharge(Water), Erosion rates, Particle size, Rill 
flow, Interrill flow. 


The size distribution of soil particles detached and 
transported in rill and interrill flow was deter- 
mined on a silt loam soil in northcentral Indiana. 
Eroded soil was separated by field and laboratory 
sieving into greater than 2-, 2- to 1-, 1- to 0.5-, 0.5- 
to 0.21-, 0.21- to 0.05-, and less than 0.05-mm size 
classes. The amount of primary clay (less than 
0.002 mm) transported as discrete particles in rill 
and interrill flow was also determined. Large dif- 
ferences were found in the size of soil aggregates 
and primary particles in rill and interrill sediment. 
Rill flow transported a greater proportion of larger 
particles as compared with interrill flow because of 
basic differences in the detachment and transport 
mechanisms. Les$ than 5% of the rill and interrill 
sediment was composed of primary clays, indicat- 
ing that most eroded clay was transported within 
soil aggregates. The primary particle composition 
of the eroded aggregates was also determined. For 
all sizes less than 0.05 mm, the percentage of sand 
in rill and interrill sediment was considerably 
higher than that in the matrix soil. The high sand 
content decreased the percentage of silt in some 
size classes more than the percentage of clay, 
indicating that primary clays may either flocculate 
or adsorb to the surfaces of larger aggregates 
during transport. Water was added to the top of 
preformed rills at several rates to simulate various 
upland slope lengths. Discharge and rill erosion 
rates were not related for this soil that had not 
been tilled or cropped for 1 year. (Humphreys- 


ISWS) 
W80-06490 


VERTICAL MIXING OF LAKE SEDIMENTS 
BY TUBIFICID OLIGOCHAETES, 

California Univ., Santa Barbara. Dept. of Mechani- 
cal and Environmental Engineering. 

For primary bibliographic entry see Field 2H. 
W80-06500 


SEDIMENT DEPOSITION IN THE WHITE 
RIVER RESERVOIR, NORTHWESTERN WIS- 
CONSIN, 
Geological 
sources Div. 
W. G. Batten, and S. M. Hindall. 

Available from the OFSS, Box 25425, Fed. Ctr., 


Survey, Madison, WI. Water Re- 


Denver, CO 80225, $6.00 in paper copy, $4.00 in 
microfiche. Geological Survey open-file report 79- 
1330, November 1979. 34 p, 13 Fig, 1 Plate, 3 Tab, 
12 Ref. 


Descriptors: *Sediment transport, *Erosion, 
*Streams, *Sediment yield, *Wisconsin, Reser- 
voirs, Sediment distribution, Reservoir silting, Sus- 
pended load, Particle size, Sedimentation rates, 
Bed load, Gaging stations, Data collections, 
*White River Reservoir(WI), *Northwestern Wis- 
consin. 


Sediment transport in the White River and deposi- 
tion in the White River Reservoir were studied to 
determine past erosion rates in the red-clay area of 
northwestern Wisconsin. The original reservoir ca- 
pacity and volume of deposited sediment were 
calculated to be 815 acre-feet and 487 acre-feet, 
respectively. Analyses of deposited sediment aver- 
aged 43 percent sand, 40 percent silt, and 17 per- 
cent clay. The gross rate of deposition was about 
7.0 acre-feet per year over the reservoir history, 
1907-76. The rate for the period 1963-76 was 5.7 
acre-feet per year based on Cesium-137 dating. 
Presently, the reservoir traps only sand and some 
silt-sized sediment. Clay-sized material (over 80 
percent of suspended sediment presently entering 
the reservoir) pass through without being deposit- 
ed. Based on limited data, the average annual sedi- 
ment yield for the 279 square mile drainage area 
above the reservoir was about 50 tons per square 
mile or 8 acre-feet per year. Almost all of this 
sediment is derived from steep unvegetated stream- 
banks in a red-clay area comprising less than 10 
percent of the total drainage area. (USGS) 
W80-06532 


GENERAL STUDY OF THE MODIFIED EIN- 
STEIN METHOD OF COMPUTING TOTAL 
SEDIMENT DISCHARGE, 

Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

D. E. Burkham, and D. R. Dawdy. 

Available from Supt. of Documents, GPO, Wash- 
ington, DC 20402, Price, $1.80. Geological Survey 
Water-Supply Paper 2066, 1980. 67 p, 10 Fig, 1 
Tab, 22 Ref. 


Descriptors: *Sediment discharge, “Equations, 
*Computer programs, *Methodology, Correlation 
analysis, Suspended load, *Einstein 
method(Modified). 


The modified Einstein procedure was revised by 
applying corrections to two equations and by re- 
placing two equations. The revision was made 
because D65 was used directly in the modified 
Einstein procedure to represent the equivalent 
sand roughness, ks, whereas a much larger size 
apparently should have been used. For this study, 
5.5 D65, an average value based on a best fit for 
data for several sites, was used. Improvement is 
indicated by the revision because the corrections of 
pertinent equations eliminated some of the empiri- 
cal adjustments contained in the modified Einstein 
procedure. The approximate standard error of esti- 
mate for total sediment discharge determined for 
five streams is 22 percent for the modified and 
revised modified Einstein procedures. The revised 
modified Einstein procedure gives shear velocities 
that are significantly larger and x values that are 
significantly smaller than the corresponding values 
computed using the modified Einstein procedure. 
The ratio of shear velocity for the revised modified 
Einstein procedure ranges from 9.52 to 1.28 for 
stream velocities ranging from 0.50 to 15 feet per 
second. For the 292 data sets used in testing the 
two procedures, the value x ranged from 1.00 to 
1.14 for the revised modified Einstein procedure 
and from 1.00 to 1.62, the maximum value possible, 
for the modified Einstein procedure. The value of 
x is 1 for fully turbulent flow. (USGS) 

W80-06593 


THE PHYSICAL PROPERTIES OF SOME 

— SOILS OF SOUTHEASTERN NIGE- 
A, 

Nigeria Univ., Nsukka. Dept. of Soil Science. 

M. E. Obi, and B. O. Asiegbu. 

Soil Science, Vol 130, No 1, p 39-48, July 1980. 7 
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Descriptors: *Soil erosion, *Physical properties, 
*Africa, *Erosion control, Data collections, Per- 
meability, Hydraulic conductivity, Porosity, Infil- 
tration, On-site investigations, Laboratory tests, 
Soil profiles, Soil density, Foreign research, For- 
eign countries, *Nigeria. 


The physical properties of some eroded soils of the 
rain forest and savanna zones of southeastern Nige- 
ria were investigated. These soils are on slopes of 4 
to 22%, and the degree of erosion varies from very 
slight to catastrophic. Texturally, the top soils are 
sand and loamy sand, and most profiles are uni- 
form to considerable depths. Total soil porosities 
range from 40 to 61%, with macropores constitut- 
ing 35 to 60%. Infiltration rates range from 10.1 to 
357.1 cm per hour, and saturated hydraulic con- 
ductivities of the top layers range from 7.1 to 33.1 
cm per hour. Water release curves showed consid- 
erable loss of water (41 to 67%) between 0 and 80 
cm of water tension, in conformity with the tex- 
tural and organic matter status of the soils. An 
erodibility rating curve showed the Onicha-Mbaise 
and Aguiu soils to be most erodible and the 
Nsukka soils to be most stable. The implications of 
these findings for soil management practices and 
cropping systems were discussed. Exhibiting re- 
markably good physical properties, in particular 
the capacity for high rainfall acceptance, it appears 
that most of the soils investigated can be stabilized 
primarily by adequate vegetative cover. (Hum- 
phreys-ISWS) 

W80-06615 


CHEMICAL YIELDS IN RUNOFF, AND DENU- 
DATION IN A SMALL ARABLE CATCHMENT, 
EAST DEVON, ENGLAND, 

Lanchester Polytechnic, Coventry (England). 
Dept. of Geography. 

I. D. L. Foster. 

Journal of Hydrology, Vol 47, No 3/4, p 349-368, 
July 1980. 4 Fig, 10 Tab, 53 Ref. 


Descriptors: ‘Erosion, *Chemicals, *Runoff, 
*Sampling, *Model studies, Mathematical models, 
Discharge(Water), Watersheds(Basins), Nutrients, 
Dissolved solids, Solutes, Hydrogen ion concentra- 
tion, Electrical conductance, Rating curves, 
Streamflow, Water quality, Chemical denudation. 


The calculation of rates of chemical denudation on 
the basis of streamflow data is subject to a variety 
of error sources, ranging from the initial sampling 
and chemical analysis scheme, to the estimation of 
the nondenudational component of streamflow 
loss. Most variability in load estimates, based on 
rating curves, was shown to occur at the monthly 
level which has serious implications for determin- 
ing detailed nutrient budgets on this basis. Implica- 
tions for rates of denudation appear less significant 
since annual estimates smooth out the high degree 
of monthly variability. Of great importance in the 
investigation of process rates is the sampling 
period length, since a high degree of variability 
occurs between years which simply reflects vari- 
ations in the hydrological regime. (Sims-ISWS) 
W80-06633 


SEDIMENTATION IN THE FRASER RIVER 
AND ITS ESTUARY, SOUTHWESTERN BRIT- 
ISH COLUMBIA (CANADA), 

Geological Survey of Canada, Vancouver (British 
Columbia). 

J. D. Milliman. 

Estuarine and Coastal Marine Science, Vol 10, No 
6, p 609-633, June 1980. 17 Fig, 4 Tab, 18 Ref. 


Descriptors: *Estuaries, *Rivers, *Sediment trans- 
port, *Canada, Suspended solids, Sands, Silts, 
Clays, Variability, Seasonal, Tides, Tidal effects, 
Tidal waters, Coasts, Sediments, Dredging, Sedi- 
mentology, *Fraser River (British Columbia), 
*British Columbia. 


The Fraser River, the largest river (in terms of 
both water and sediment discharge) reaching the 
west coast of Canada, is a sand-dominated river in 
which most sediment transport occurs during 
freshet in late spring and early summer. More than 





half the sediment discharged during this 2-3 month 
period is sand. Throughout the rest of the year, the 
river is characterized by lower flow and low sus- 
pended sediment concentrations (primarily silt and 
clay); net offshore transport during these months is 
slight, and near-bottom transport appears to be 
landward. The dominance of sand transport in the 
Fraser results in an estuarine depositional regime 
quite different from most mud-dominated rivers 
and estuaries. Although most sediment in the river 
is carried in suspension, about 40% of the sand 
(20% of the total load) settles from suspension in 
the upper estuary and most of the rest settles prior 
to reaching the lower estuary. In a natural situa- 
tion, much of the river sand probably would con- 
tinue moving seaward as bed load, as suggested by 
the prevalence of migrating sand waves in the 
middle estuary during freshet. Longshore drift of 
this sand has built tidal flats that now dominate the 
nearshore environment. Dredging of river chan- 
nels removes an appreciable part of the total 
annual sand load. Jetties across intertidal flats and 
at the river mouth have interrupted longshore 
transport and increased resuspension of sand in the 
outer estuary by chennelizing flow. All of these 
factors should comb...e in shifting tidal flats and 
adjacent shoreline from their natural state. (Sims- 


ISWS) 
W80-06653 


THE DESIGN OF SEDIMENT BASINS, 
Kentucky Univ., Lexington. Dept. of Agricultural 
Engineering. 

For primary bibliographic entry see Field 4D. 
W80-06671 


RESIDUE AND TILLAGE EFFECTS ON SCS 
RUNOFF CURVE NUMBERS, 
Science and Education Administration, Beltsville, 


MD. 
For primary bibliographic entry see Field 2E. 
W80-06672 


SEA RESEARCH PROGRAM FOR CHANNEL 
STABILITY AND GULLY CONTROL, 
Science and Education Administration, Oxford, 


S. 
For primary bibliographic entry see Field 4D. 
W80-06673 


PROPOSED CRITERIA FOR INTERPRETING 
STABILITY OF LAKESHORE BLUFFS, 
Wisconsin Univ.-Madison. Dept. of Civil and En- 
vironmental Engineering. 

For primary bibliographic entry see Field 2H. 
W80-06761 


MECHANICS OF COASTAL LANDSLIDES 
AND THE INFLUENCE OF SLOPE PARAM- 
ETERS, 

Wisconsin Univ.-Madison. Dept. of Civil and En- 
vironmental Engineering. 

For primary bibliographic entry see Field 2H. 
W80-06762 


OPEN CHANNEL FLOW WITH SUSPENDED 
SEDIMENTS, 

Hokkaido Univ., Sapporo (Japan). Dept. of Civil 
Engineering. 

T. Itakura, and T. Kishi. 

Journal of the Hydraulics Division, American So- 
ciety of Civil Engineers, Vol 106, No HY8, Pro- 
ceedings Paper 15650, p 1325-1343, August 1980. 9 
Fig, 26 Ref, 2 Append. 


Descriptors: *Open channel flow, Sediments, 
*Sediment transport, *Suspended solids, *Model 
studies, Mathematical models, Turbulence, Veloc- 
ity, Flow, Channel flow, Mixing, Disperison, Dis- 
tribution patterns, Particle size, Hydraulics, Hy- 
drodynamics, Sedimentology. 


Characteristics of open channel flow with suspend- 
ed sediments were theoretically investigated intro- 
ducing a theory based on the Monin-Obukhov 
length. First, a velocity distribution equation based 
on the theory showed good agreement with the 
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measured velocity distribution. Second, the hy- 
draulic resistance and the distribution of suspended 
sediment concentration observed in experiments 
were explained theoretically. Third, a transport 
rate formula for suspended sediments, in which 
‘classical equations’ were included as a particular 
case, was obtained; and this formula, in coopera- 
tion with a reference concentration derived in the 
present study, showed agreement with experimen- 
tal results. Finally, the critical condition for depo- 
sition of suspended particles and the collapse of 
turbulence were derived and verified by experi- 
ments. (Sims-ISWS) 


VISUALIZATION OVER 
SAND WAVES, 

Technical Univ. of Istanbul (Turkey). Dept. of 
Civil Engineering. 

M. E. Karahan, and A. W. Peterson. 

Journal of the Hydraulics Division, American So- 
ciety of Civil Engineers, Vol 106, No HY8, Pro- 
ceedings Paper 15652, p 1345-1352, August 1980. 5 
Fig, 13 Ref, 2 Append. 


OF SEPARATION 


Descriptors: *Flow separation, *Sand waves, 
*Model studies, *Hydraulic models, Flow, Flumes, 
Laboratory tests, Equipment, Instrumentation, Op- 
tical properties, Sands, Beds, Froude number, 
Reynolds number, Data processing, Sediment 
transport, Sedimentology, Hydraulics, Birefrin- 
gence, Polariscopes, Polarization, Visualization, 
Flow visualization. 


Flow pattern and separation over dune-shaped 
beds have been observed by streaming birefrin- 
gence. By this visual observation, qualitative meas- 
urements were carried out, and the variations of 
the separation zone length with the Froude and 
Reynolds numbers of the flow were established. At 
low Froude numbers, the length of separation zone 
is proportional by the inverse of Froude number. If 
the Froude number of the flow is greater than 0.2, 
there is no significant change in the separation 
zone length, and the ratio of the separation zone 
length to the height of dunes takes 0.32 constant 
value. This ratio also is a function of flow Reyn- 
olds number in laminar boundary layer, and de- 
creases with increasing Reynolds numbers. In the 
case of turbulent boundary layer, this ratio is inde- 
pendent of Reynolds number. (Sims-ISWS) 
W80-06821 


SHORT STATISTICAL ANALYSIS OF TOTAL 
LOAD CONCENTRATION, 
Punjab Agricultural Univ., 
Dept. of Civil Engineering. 

J. P. Soni. 

Journal of the Hydraulics Division, American So- 
ciety of Civil Engineers, Vol 106, No HY8, Tech- 
nical Note, p 1383-1389, August 1980. 4 Fig, 3 Tab, 
4 Ref, 1 Append. 


Ludhiana (India). 


Descriptors: *Sediment transport, *Laboratory 
tests, *Sediment load, *Uniform flow, Analytical 
techniques, Analysis, Testing procedures, Statisti- 
cal methods, Sediment discharge, Data collections, 
Particle size, Sediment concentration, Standard de- 
viation. 


Recently Willis and Bolton conducted uniform 
flow experiments to collect data on total sediment 
concentrations for the sediment size having a 
median diameter of 0.54 mm. They have correlated 
these concentrations with statistical parameters like 
mean, standard deviation, etc. The author per- 
formed a series of uniform flow experiments with 
sediment. Twenty-three uniform flow experiments 
were conducted in a 200 mm wide, 500 mm deep, 
and 30 m long recirculatory tilting flume. The sand 
forming the bed had a median sieve diameter of 
0.32 mm and a geometric standard deviation of 
1.30. The grain size distribution of the sand was 
tabulated. The specific gravity of the sand was 
2.65. Mean concentration C and the standard devi- 
ation of the total load concentration fluctuations 
are both closely related to the Froude number 
squared of flow. The mean concentration was 
found to be 3.125 times the standard deviation for 
the sediment having median particle diameter of 
0.32 mm, indicating an extreme variation in the 
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concentration data. (See also W79-05535) (Hum- 
phreys-ISWS) 
W80-06824 


SAND MOTION INITIATION BY WATER 
WAVES: TWO ASYMPTOTES, 

Coastal Engineering Research Center, Fort Bel- 
voir, VA. 

R. J. Hallermeier. 

Journal of the Waterway, Port, Coastal and Ocean 
Division, American Society of Civil Engineers, 
Vol 106, No WW3, Proceedings Paper 15603, p 
299-318, August 1980. 5 Fig, 2 Tab, 59 Ref, 2 
Append. 


Descriptors: *Erosion, *Sands, *Coastal engineer- 
ing, *Model studies, Mathematical models, Sand 
waves, Waves(Water), Velocity, Shear, Shear 
drag, Sediments, Sedimentation, Sedimentology, 
Beaches, Coasts. 


The new calculation procedure for sand motion 
initiation on a level bed in oscillatory flow simpli- 
fies the Shields criterion adopted from steady flow 
and agrees better with available measurements. For 
fine sand and high flow frequency, published labo- 
ratory measurements agree with a model of motion 
initiation by threshold drag force on a grain in a 
laminarly shearing boundary layer. For coarse 
sand and low flow frequency, measurements agree 
with another model: a threshold flow energy 
above a thoroughly mixed boundary layer. The 
unified criterion presented predicts critical peak 
near-bed velocities between 10 cm/s and 50 cm/s 
(4 in./sec and 20 in./sec) in + or - 10 % agreement 
with a majority of adequately documented results 
for quartz sand in water. Critical velocity is deter- 
mined by sand diameter, ratio of sand to fluid 
density, oscillation frequency, and te a lesser 
extent fluid viscosity. The effect of oscillation fre- 
quency vanishes for usual ocean situations, but not 
for wave-tank conditions. Needs for additional test 
data were pointed out. (Sims-ISWS) 

W80-06829 


IMPACT OF GRAVEL MINING ON 
SYSTEM STABILITY, 

Military Academy, West Point, NY. 

P. F. Lagasse, B. R. Winkley, and D. B. Simons. 
Journal of the Waterway, Port, Coastal and Ocean 
Division, American Society of Civil Engineers, 
Vol 106, No WW3, Proceedings Paper 15643, p 
389-404, August 1980. 11 Fig, 35 Ref, 1 Append. 


RIVER 


Descriptors: *Gravels, *Mining, *Effects, *Stabil- 
ity, *Rivers, On-site investigations, Erosion, Sedi- 
mentation, Stream stabilization, Sediments, Particle 
size, Quarries, Dredging, Inland waterways, Chan- 
nel morphology, Potamology, Mississippi 
River(MS). 


Data from the Lower Mississippi River were pre- 
sented and analyzed relative to trends which may 
be attributed, in part, to the removal of the gravel 
armor from the bed of the river by gravel mining. 
A significant change with time of both the size and 
gradation of the bed material of the Lower Missis- 
sippi River was documented. The data presented 
indicated a possible relationship between gravel 
mining and the development of divided flow 
reaches. While the available data was not sufficient 
to establish a direct cause-and-effect relationship 
between gravel mining and river system instability, 
the correlation was sufficient to serve as a warning 
of a potentially serious problem. The indiscrimi- 
nate removal of gravel from river beds may be 
activating far-reaching changes in system ~:orphol- 
ogy. (Sims-ISWS) 

W80-06833 


A FINITE ELEMENT WATERSHED MODEL 
TO PREDICT STORM HYDROGRAPHS, SEDI- 
MENT EROSION AND TRANSPORT, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Civil Engineering. 

For primary bibliographic entry see Field 2A. 
W80-06922 
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A DATA MANAGEMENT SYSTEM FOR 
FINITE ELEMENT SEDIMENT TRANSPORT 
MODELS, 

Army Engineer Waterways nae ag Station, 
Vicksburg, MS. Environmental Lab. H 

For primary bibliographic entry see Field 7C. 
W80-06923 


FINITE ELEMENT MODELS IN A HYBRID 
MODEL STUDY OF ESTUARINE SEDIMEN- 
TATION, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

For primary bibliographic entry see Field 2L. 
W80-06924 
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EFFECT OF EXCHANGEABLE SODIUM PER- 
CENTAGE, CATION EXCHANGE CAPACITY, 
AND SOIL SOLUTION CONCENTRATION ON 
SOIL ELECTRICAL CONDUCTIVITY, 

Volcani Inst. of Agricultural Research, Bet-Dagan 
(Israel). Inst. of Soil and Water. 

I. Shainbery, J. D. Rhoades, and R. J. Prather. 

Soil Science Society of America Journal, Vol 44, 
No 3, p 469-473, May-June 1980. 4 Fig, 3 Tab, 14 
Ref. 


Descriptors: *Soil physical properties, *Cation ex- 
change, *Conductivity, *Saline soils, Soils, Electri- 
cal conductance, Laboratory tests, Methodology, 
Analytical techniques, Salinity, Soil water, 
Sodium, Sands, Silts, Clays, Kaolinite, Montmoril- 
lonite, Mica, Vermiculite. 


The electrical conductivity of eight soils was meas- 
ured as a function of the solution electrical conduc- 
tivity over a wide range of salt concentration and 
salt composition. The soils electrical conductivity 
in the low range of salt concentration (less than 2-3 
mmho/cm). In the higher salt concentration range, 
straight line relationships were obtained. The shape 
of the curves was explained by the inclusion of a 
solid-water in series element in the conductance 
model. The effect of the soil exchangeable sodium 
percentage on the electrical conductivity curve 
parameters is slight and is not significant when the 
electrical conductivity method is used to survey 
soil salinity. However, for measurements of solute 
concentrations in nonsaline soils, deviations from 
linearity are significant and the full relationship 
developed should be used. (See also W77-04250) 
(Humphreys-ISWS) 

W80-06487 


ANALYSES OF WATER, CORE MATERIAL, 
AND ELUTRIATE SAMPLES COLLECTED 
NEAR SICILY ISLAND, LOUISIANA (SICILY 
ISLAND AREA LEVEE PROJECT), 

Geological Survey, Baton Rouge, LA. Water Re- 
sources Div. 

For reo bibliographic entry see Field 8B. 
W80-06517 


GROUND-WATER QUALITY IN SELECTED 
AREAS OF WISCONSIN, 
Geological Survey, Madison, WI. 
sources Div. 

S. M. Hindall. 

Available from the OFSS, Box 25425, Fed. Ctr., 
Denver, CO 80225, $3.00 in paper copy, $4.00 in 
microfiche. Geological Survey open-file report 79- 
1594 (WRI), December 1979. 20 p, 8 Ref. 


Water Re- 


Descriptors: *Water quality, *Groundwater, *Wis- 
consin, *Water wells, Water analysis, Water chem- 
istry, Water quality standards. 


Analysis of 2,071 ground-water samples from 970 
wells throughout Wisconsin indicate large vari- 
ations in ground-water quality. Ground water in 
Wisconsin is generally suitable for most uses, but in 
some areas concentrations of chemical constituents 
exceed recommended drinking-water standards. 
Iron, manganese, and nitrate commonly exceed 
recommended drinking-water standards and dis- 
solved solids, sulfate, heavy metals, and phenolic 
materials may present local problems. (USGS) 
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DETAILS OF HYDROCHEMICAL VARI- 
ATIONS IN FLOWING WELLS, 

Birmingham Univ. (England). Dept. of Geological 
Sciences. 

For primary bibliographic entry see Field 2F. 
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TRIHALOMETHANE LEVELS IN PUBLIC 


WATER SUPPLIES DRAWN FROM THE SAC- 
RAMENTO RIVER SYSTEM, 

California Dept. of Health Services, Berkeley. 

For primary bibliographic entry see Field 5B. 
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THE NUMERICAL yp or OF STORM 
SURGES IN THE BAY OF BENGAL. 

Reading Univ. (England). Dept. of Meteorology. 
B. Johns, and M. A. Ali. 

Quarterly Journal ‘of the Royal Meteorological 
Society, Vol 106, No 447, p 1-18, January 1980. 13 
Fig, 11 Ref. 


Descriptors: *Storm surge, *Tropical cyclones, 
*Model studies, Mathematical models, Coasts, 
Rivers, Tidal waters, Estuaries, Tides, Storms, 
Equations, Computer models, Analytical tech- 
niques, Weather, Floods, *Bay of Bengal. 


A numerical model was developed for the simula- 
tion of surges generated by a tropical cyclone in 
the Bay of Bengal. The analysis area extends from 
approximately 11 deg N to 22 deg N, and, in the 
northeastern sector of the Bay includes a represen- 
tation of the Ganges-Brahmaputra-Meghna river 
system in Bangladesh. The extent of the analysis 
area allowed three days of the surge-generating 
capacity of a cyclone originating in the southern 
Indian Ocean to be recorded before landfall at the 
Bangladesh coast. The incorporation of the river 
system permitted a potentially deep inland penetra- 
tion of surges originating in the Bay. The model is 
non-linear which allows a determination of the 
interactive effect between surge and the astronomi- 
cal tide. Numerical experiments were described 
that relate to the change in surge response result- 
ing from a change in the cyclone track during the 
24 hours preceding landfall. An account was given 
of the interaction between surge and tide in the 
Bay and the river system. (Sims-ISWS) 
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SATELLITE OBSERVATIONS OF A NUTRI- 
ENT UPWELLING OFF THE COAST OF CALI- 
FORNIA, 

Naval Postgraduate School, Monterey, CA. Dept. 
of Oceanography. 

E. D. Traganza, D. A. Nestor, and A. K. 
McDonald. 

Journal of Geophysical Research, Vol 85, No C7, 
p 4101-4106, July 20, 1980. 7 Fig, 11 Ref. ONR 
5747, CODE 480. 


Descriptors: *Upwelling, “Coasts, *California, 
*Remote sensing, *Nutrients, Satellites(Artificial), 
Mixing, Oceans, Surface waters, Chemical analy- 
sis, Water quality, On-site investigations, Phos- 
phates, Nitrates, Oceanography. 


Satellite thermal imagery was combined with auto- 
mated chemical analysis of surface waters off cen- 
tral California to detect and better understand a 
‘nutrient upwelling’ entering the California Cur- 
rent system. While thermal surface water features 
have been mapped successfully from satellites for a 
number of years, the relationship of satellite ther- 
mal imagery to nutrients, such as nitrates and phos- 
phates, has not been established. As a result of such 
efforts, satellite remote sensors may help to explain 
the relationship between chemical mesoscale and 
pelagic ecosystems of the ocean. Viewed together 
with the satellite images, the in situ data suggest 
that nutrient cells may form when a concentrated 
pulse of upwelled water provides an initial thermo- 
chemical mesoscale structure. As a result, sharp 


radients or chemical fronts and thermal fronts are 
‘ormed. It is possible that nutrient cells coincided 
with thermal eddies observed in earlier satellite 
images as reasoned when CalCOFI data were com- 
pared with infrared images of the California Cur- 
rent system. However, while the correlation of 
‘satellite temperatures’ with in situ temperatures 
may hold in all cases, correlations with chemical 
concentrations will depend on the initial conditions 
of the source water and subsequent changes that 
occur as a result of processes of advection, diffu- 
sion, mixing, heat transfer, salt transfer, and bio- 
logical sws) take and release of nutrients. (Hum- 
rae 


GEORGETOWN HARBOR, SOUTH CAROLI- 
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CHANNEL SCHEMES ON TIDES, CURRENTS, 
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Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 
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Available from the National Technical Information 
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Descriptors: *Model studies, *Dredging, *Harbors, 
Effects, Salinity, Tidal effects, *Channels, 
Currents(Water), Hydraulic models, Navigation, 
Coastal engineering, “*Shoaling, *Georgetown 
Harbor(SC). 


The Georgetown Harbor model, a fixed-bed model 
constructed to linear scale ratios of 1:800 horizon- 
tally and 1:80 vertically, reproduced a portion of 
the Atlantic Ocean, Winyah Bay including Mud 
Bay, North Inlet and marshes between Winyah 
Bay and North Inlet, the Sampit River including 
Georgetown Harbor, and the lower portions of the 
Pee Dee, Black, and Waccamaw Rivers and adja- 
cent marshes. The model was equipped with neces- 
sary appurtenances for the accurate reproduction 
and measurement of tides, tidal currents, salinity 
intrusion, freshwater inflow, and shoaling distribu- 
tion. Purposes of the model study were (a) to 
determine the effects on the hydraulic, salinity, and 
shoaling characteristics of a deepening from 27 to 
35 ft of the main navigation channel to George- 
town Harbor and (b) to determine whether present 
maintenance dredging can be reduced by proposed 
plans involving channel revision, sediment traps, 
and freshwater flow diversion. This report presents 
and analyzes the results of the testing of the fol- 
lowing schemes: Western Channel and Turning 
Basin scheme, Marsh Island Channel and Turning 
Basin scheme, Upper Winyah Bay Side Channel 
Trap scheme, Inflow Diversion scheme, and Dee- 
pened Channel scheme. (WES) 
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MAYPORT-MILL COVE MODEL STUDY; 
REPORT 1, HYDRAULIC, SALINITY, AND 
SHOALING VERIFICATION; HYDRAULIC 
MODEL INVESTIGATION, 
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Vicksburg, M! 
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Available from the National Technical Information 
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Descriptors: *Salinity, *Tides, *Model studies, 
Channels, Navigation, Coastal engineering, 
*Shoaling, Florida, *Mayport-Mill Cove(FL). 


A fixed-bed model of Mayport-Mill Cove, con- 
structed to scales of 1:500 horizontally and 1:50 
vertically, reporoduced a portion of the Atlantic 
Ocean adjacent to the entrance and the St. Johns 
River upstream to Hibernia Point. The effects of 
proposed improvement plans for the Mayport 
Naval Basin area on existing shoaling rates, hy- 
draulics, salinities, and flushing and the effects of 
proposed improvement plans in the Mill Cove area 
on flushing, hydraulics, salinities, and channel 





shoaling were investigated. Phase 1 of the study 
involved the model verification tests, phase 2 in- 
volved the Mayport Naval Basin Study, and phase 
3 involved the Mill Cove study. Phase 1 is report- 
ed herein; phases 2 and 3 will be reported in 
Reports 2 and 3 of this series. Model verification 
tests indicated the model hydraulic and salinity 
regimes were in satisfactory agreement with the 
prototype for comparable conditions. Model verifi- 
cation also included a comprehensive shoaling ver- 
ification of shoaling rates and patterns in the navi- 
gation channel and Mayport Naval Basin. During 
the shoaling verification, model operation proce- 
dures were developed by trial and error to achieve 
satisfactory reproduction of observed prototype 
shoaling distribution patterns within the various 
reaches of the navigation channel and in Mayport 
Basin. (WES) 
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A NUMERICAL MODEL FOR TSUNAMI IN- 
UNDATION, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 
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Available from the National Technical Information 
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Descriptors: *Tsunamis, *Floods, *Mathematical 
models, Waves(Water), Saline water intusion, 
Long waves, *Land inundation. 


A two-dimensional and time-dependent numerical 
model was developed that calculates the land inun- 
dation of a tsunami. The model solves long wave 
equations that include bottom friction terms. A 
coordinate transformation was used to allow the 
model to employ a smoothly varying grid that 
allows cells to be small in the inundation region 
and large in the ocean. The model was verified by 
simulating the 1964 Alaskan tsunami at Crescent 
City, California. An application of the model to 
calculate inundation in a region of Hawaii is pre- 
sented. (WES) 
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SHOALING IN HARBOR ENTRANCES; HY- 
DRAULIC MODEL INVESTIGATION, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 
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Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A068213, 
Price codes: A04 in paper copy, AO] in microfiche. 
eo Report HL-79-5, March 1979. 66 p, 29 


Descriptors: *Harbors, ‘*Shoals, *Hydraulic 
models, Navigation, Channels, Channel morphol- 
ogy, Currents(Water), Effects, *Shoaling. 


Presents results of a general investigation to deter- 
mine and demonstrate some of the principles in- 
volved in shoaling in harbor entrances and some of 
the factors to be considered in the development of 
solutions to the problems. The model used was not 
a reproduction of a reach of any stream but was 
designed to fit in an existing facility and provide 
for two bends and straight reach between the 
bends. The model was of the movable-bed type 
with scales established arbitrarily as 1:400 horizon- 
tally and 1:100 vertically. Tests were conducted 
with the harbor entrance located along the con- 
cave bank of the upper bend, in the straight reach, 
and along the convex bank of the lower bend 
simultaneously. Results indicate: 1. There is a natu- 
ral tendency for shoaling in entrances to harbors 
involving openings in bank lines of alluvial streams 
because of the sudden expansion in channel width 
and the lowering of the water level causing sedi- 
ment-laden bottom currents to move toward the 
opening. 2. The tendency for shoaling in harbor 
entrances varies with the size of opening in the 
bank line, the location of the entrance with respect 
to the channel alignment, and flow conditions. 
(WES) 
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Descriptors: *Harbors, *Landfills, *Numerical 
analysis, Baseline studies, Tidal waters, Water cir- 
culation, Model studies, Proposed landfill, Harbor 
oscillations, *Tidal circulation, *Long Beach 
Harbor(CA). 


A study was conducted for Long Beach Harbor to 
numerically investigate tidal circulation in existing 
basins and to define and evaluate the impact of a 
proposed oil terminal adjacent to pier J on existing 
harbor circulation. A two-dimensional depth-aver- 
aged formulation of the hydrodynamic equations 
was used in the model and an implicit-explicit finite 
difference scheme was used to numerically solve 
the equations. The numerical model had been veri- 
fied in a previous study using tide and velocity 
data from the prototype and from physical model 
tests conducted at WES. Two landfill configura- 
tions for the oil terminal along with a channel 
dredging project in the Port of Los Angeles were 
considered in the study. Tidal currents were rela- 
tively unaffected by the proposed plans except 
near the oil terminal and the dredging project. Net 
discharges through the harbor entrances and 
through Cerritos Channel in the inner harbor were 
not changed significantly. (WES) 
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SIMULATION OF SALT-WATER INTERFACE 
MOTION, 

GeoTrans, Inc., Reston, VA. 

J. W. Mercer, S. P. Larson, and C. R. Faust. 
Ground Water, Vol 18, No 4, p 374-385, July- 
August 1980. 14 Fig, 3 Tab, 12 Ref. 


Descriptors: *Saline water-freshwater interfaces, 
*Coasts, *Groundwater, *Model studies, Math- 
ematical models, Interfaces, Saline water, Fresh- 
water, Saline water intrusion, Aquifers, Wells, 
Water wells, Equations, Analytical techniques. 


A numerical model was presented that solved the 
partial differential equations describing the motion 
of salt water and fresh water separated by a sharp 
interface. The areal equations were based on the 
Dupuit approximation and were obtained from 
partial integration over the vertical dimension. 
Finite-difference techniques were applied and the 
utility of several solution schemes was tested. The 
most efficient and accurate solution scheme used 
block line-successive over-relaxation. Examples 
were given to test the model, to evaluate the 
Dupuit approximation, and to demonstrate the ap- 
plication to a field situation. The results showed 
that the model is in good agreement with an ana- 
lytical solution, but under severe conditions the 
Dupuit approximation may be inappropriate. The 
model was applied to a field area near Kahului, 
Maui, Hawaii and results extend the analysis of the 
problem beyond previous efforts. (Sims-ISWS) 
W80-06603 


A STUDY OF SUBMERGED BREAXWATERS, 
Singapore Univ. Dept. of Civil Engineering. 

For primary bibliographic entry see Field 8B. 
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VARIABILITY OF PARTICULATE MATTER 
IN A SMALL COASTAL INLET, 

Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). Atlantic Oceanographic Lab. 

K. Kranck. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences, Vol 37, No 8, p 1209-1215, August 1980. 9 
Fig, 37 Ref. 


Descriptors: *Inlets(Waterways), *Organic matter, 
*Tidal effects, *Canada, Bays, Suspended solids, 


WATER CYCLE—Field 2 


Estuaries—Group 2L 


Particle size, On-site investigations, Water quality, 
Nitrogen, Carbon, Data collections, Aquatic envi- 
ronment, Plankton, Tides, *Nova Scotia, *Petpes- 
wick Inlet (Nova Scotia). 


Total suspended particulate miatter concentration 
and grain size spectra, total and J'ving particulate 
carbon, and dissolved nitrogen and carbon were 
measured at stations along the length of Petpes- 
wick Inlet and over several tidal cycles. Distinct 
particle populations are associated with the water 
at the head and at the mouth of the inlet. Mixing of 
water masses and temporal periodicities cause vari- 
ance in particle concentration and spectral sha 
which correspond to seasonal, tidal, and seiche 
variations. To explain the last, a process of trans- 
formation of organic matter between dissolved and 
particulate states by aggregate formation and brea- 
kup in response to turbulent changes was pro- 
posed. This model explains the short-term variabil- 
ity but requires verification with closer sampling 
interval and rigid statistical treatment of data. Irre- 
spective of the cause, it is probable that small-scale 
variability of suspended particulate matter associat- 
ed with turbulence fluctuations occurs in all em- 
bayments. If this is so, then any periodic sampling 
may be subject to aliasing unless very careful 
checks are made to eliminate this possibility. 
(Humphreys-ISWS) 
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OBSERVATION OF WAVELIKE MOTION OF 
THE GASPE CURRENT, 

Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). 

C. L. Tang. 

Journal of Physical Oceanography, Vol 10, No 6, p 
853-860, June 1980. 11 Fig, 9 Ref. 


Descriptors: *St. Lawrence Seaway, 
*Currents(Water), *Gulfs, *Canada, On-site inves- 
tigations, Coasts, Data collections, Remote sensing, 
Measurement, Current meters, Water temperature, 
Salinity, *Gaspe Current(Nova Scotia). 


From current meter and satellite data, an unusual 
pattern of movement of the Gaspe Current was 
identified on two occasions in the summer of 1978. 
On the first occasion, the axis of the current moved 
offshore and the deep current reversed its normal 
seaward direction. In the satellite pictures, a wave- 
like structure of the Gaspe Current began to 
appear when the current was moving toward its 
normal nearshore position after a several-day ex- 
cursion offshore. In a few days, it developed into a 
form resembling an overgrown wave, which even- 
tually broke. The time span for the event is about 
10 days. During the second episode, the appear- 
ance of a wavelike structure was also preceded by 
a shift in the position of the Gaspe Current, but the 
changes in the current direction and temperature 
were much less drastic than in the first event. 
Results of calculations based on Niiler and Mysak’s 
model of barotropic instability for a coastal jet 
suggest that the wavelike motion may be triggered 
by the increased instability of the Gaspe Current 
when it is away from the coast, since the effect of 
the coast is stabilizing. The model predicts an e- 
folding time of 1 day, a wavelength of 52 km and a 
period of 4 days, which compare favorably with 
the observed wavelength of 60 km and period of 3- 
5 days. (Humphreys-ISWS) 
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BENTHIC BOUNDARY-LAYER VELOCITY 
PROFILES: DEPENDENCE ON AVERAGING 
PERIOD, 

Argonne National Lab., IL. Radiological and En- 
vironmental Research Div. 

B. M. Lesht. 

Journal of Physical Oceanography, Vol 10, No 6, p 
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Descriptors: *Boundary layers, *Benthos, *Bound- 
ary processes, *New York, *Continental shelf, 
Turbulent boundary layers, Sediment-water inter- 
faces, Velocity, Flow, Currents(Water), Profiles, 
On-site tests, Data collections, Analysis, Analytical 
techniques, Statistical methods, Sediment trans- 
port, Flow characteristics, *New York Bight, Ve- 
locity profiles. 





Field 2—WATER CYCLE 


Group 2L—Estuaries 


The relationship between benthic boundary-layer 
velocity profiles and current meter averaging time 
was investigated using detailed (0.61 Hz) current 
measurements recorded within 1 m of the bottom 
on the inner continental shelf in the New York 
Bight. The percentage of velocity profiles which 
corresponds to the von Karman-Prandtl model of 
the neutrally stratified turbulent boundary layer 
increases rapidly as the averaging period is length- 
ened from a few seconds. When the averaging 
period exceeds approximately 20 times the charac- 
teristic time scale of the flow, the percentage of 
logarithmic profiles becomes independent of aver- 
aging period. This relationship was found for both 
wave and turbulence dominated flows. Increasing 
the averaging period beyond the minimum re- 
quired to define stable mean values does not sig- 
nificantly change either estimates of mean friction 
velocity or the statistical distribution of the drag 
coefficient C sub 100 computed from the observa- 
tions. (Humphreys-ISWS) 
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SOME OBSERVATIONS ON THE LIPID CON- 
CENTRATION IN THE EMS-DOLLART ESTU- 
ARY AND THE WESTERN WADDEN SEA, 
Nederlands Inst. voor Onderzoek der Zee, Texel. 
Biological Research Ems-Dollart Estuary. 

R. W. P. M. Laane. 

Estuarine and Coastal Marine Science, Vol 10, No 
6, p 589-596, June 1980. 7 Fig, 6 Tab, 20 Ref. 


Descriptors: *Estuaries, *Lipids, *Organic matter, 
Sampling, Chemical analysis, Analytical tech- 
niques, Biomass, Dissolved solids, Suspended 
solids, Carbon, Zooplankton, Chlorophyll, Metab- 
olism, Coasts, *Ems-Dollart Estuary(The Nether- 
lands), *Wadden Sea(The Netherlands). 


The chloroform-methanol extractable compounds 
(lipids) of organic matter in seawater were meas- 
ured from February to December 1978 in the Ems- 
Dollart estuary. The concentration of total lipids 
(dissolved and particulate) ranged from 0.012 to 
0.7 mg carbon/1 (0.2-15.2% of total organic 
carbon). In March 1979 the dissolved lipid concen- 
tration in the Ems-Dollart esturary was measured: 
of the total lipids 63.4-83.8% were dissolved, hence 
16.2-36.6% of the lipids are in particulate material. 
In June and October 1978, two surveys were made 
in the western part of the Wadden Sea to compare 
the total lipid concentrations there with the results 
in the Ems-Dollart. Total lipid concentration in 
this part of the Western Wadden Sea ranged from 
0.018 to 0.154 mg carbon/1 (1-4.5% of total organ- 
ic carbon). The contributions of the ‘living’ and the 
‘detrigeneous’ parts in the total lipid content were 
discussed. (Sims-ISWS) 
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THERMOCLINE 
CELTIC SEA, 
Institute of Oceanographic Sciences, Birkenhead 
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Estuarine and Coastal Marine Science, Vol 10, No 
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Descriptors: *Thermocline, *Stratification, 
*Coasts, *Oceans, Sampling, Surveys, Data proc- 
essing, Thermal stratification, Heat budget, Heat, 
Temperature, Mixing, Winds, Tides, Tidal effects, 
*Celtic Sea. 


Thermistor chain records made in the Celtic Sea 
during April and May 1978 show the onset of the 
seasonal thermocline. This occurs in a matter of 
days as a result of a series of heating and mixing 
events. These events were explained in the light of 
estimates of heat fluxes and of the effectiveness of 
wind and tidal mixing as measured by a Monin- 
Obukhov length scale. (Sims-ISWS) 
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SEDIMENTATION IN THE FRASER RIVER 
AND ITS ESTUARY, SOUTHWESTERN BRIT- 
ISH COLUMBIA (CANADA), 
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THE FATE OF TRACE METALS IN NARRA- 
GANSETT BAY, RHODE ISLAND: RADIO- 
TRACER EXPERIMENTS IN MICROCOSMS, 
Lamont-Doherty Geological Observatory, Pali- 
sades, NY. 
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Descriptors: *Trace elements, *Metals, *Bays, 
*Laboratory tests, Model studies, Mathematical 
models, Tracers, Radioisotopes, Chemicals, Sedi- 
ments, Marine biology, Estuaries, Pollutants, Path 
of pollutants, Water pollution, *Narragansett 
Bay(RI). 


Experiments designed to determine removal rate 
constants and removal mechanisms of various ra- 
dioactive trace metals (51Cr, 54Mn, 58Co, 59Fe, 
65Zn, 75Se, 115mCd, 134Cs, 210Po, 210Pb, 226Ra, 
228Th) in controlled ecosystems simulating Narra- 
gansett Bay conditions in spring and early summer 
seasons were described. Overall removal could 
adequately be described with a model assuming 
first order removal to several reservoirs. Initial 
removal rates in two identical tanks replicated well 
during the early summer experiment. The removal 
behavior of Mn, Cr, and Se changed after the first 
1-2 weeks of the same experiment. Although ad- 
sorption to walls and other tank parts was signifi- 
cant, that fraction seemed to be effectively re- 
moved from further interaction and would be ac- 
counted for in the model. The major mechanisms 
for metal uptake that would be characteristic of the 
natural system were found to be scavenging by 
particles that settled from the water column 
(mostly resuspended sediment) and direct adsorp- 
tion within the bioturbated layer of sediment. Gen- 
erally slower removal was observed during the 
early summer relative to the spring and was as- 
cribed to a combination of trace metal association 
with low molecular weight organic compounds 
and increasing rates of return from the sediments. 
Bioturbation rates in the top 3 cm of the sediments 
in the spring experiments were similar to other 
experimental values for Narragansett Bay and 
other coastal regions: a mixing coefficient of 2-5 x 
10 to the minus 7 power sq cm/s was calculated. 
(Sims-ISWS) 
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TIDAL FLUCTUATIONS IN BIOLOGICAL 
OXYGEN DEMAND IN EXPOSED SANDY 
BEACHES, 

a Elizabeth Univ. (South Africa). Dept. of Zoo- 
ogy. 

A. H. Dye. 

Estuarine and Coastal Marine Science, Vol 11, No 
1, p 1-8, July 1980. 4 Fig, 30 Ref. 


Descriptors: *Biochemical oxygen demand, *Vari- 
ability, *Beaches, *Tidal effects, Tides, Wetting, 
Drying, Moisture content, Oxygen, Benthic fauna, 
Sampling, On-site investigations, Data processing, 
Analytical techniques, Fluctuations, Biology, 
*South Africa, South Africa coast. 


Tide-induced fluctuations in biological oxygen 
demand (BOD) on two medium to fine sandy 
beaches were recorded over two separate 24-hr 
periods in February (summer) 1979. Fluctuations in 
BOD of over two orders of magnitude were found 
with the highest occurring at or just after high tide 
and the lowest at low tide. Greatest fluctuations 
occurred at the higher tidal levels as well as near 
the surface of the substratum. Significant correla- 
tions between BOD and the degree of water satu- 
ration of the sand were found, although no such 
correlations with either bacterial or protozoan 
numbers or temperature occurred. It appears that 
in areas of the beach where the water content 
decreases to 30% or less, BOD is greatly reduced 
and increases again only upon re-wetting by the 
incoming tide. Measurements of BOD made during 
low tide in such areas may underestimate oxygen 
consumption by as much as 300%. Conversely, 
measurements made on saturated sediments only 
may be overestimates of a similar magnitude. 
(Sims-ISWS) 
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TIDAL RESUSPENSION IN BUZZARDS BAY, 
MASSACHUSETTS, III. SEASONAL CYCLES 
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Seasonal changes in zooplankton nitrogen biomass, 
particulate organic nitrogen, and dissolved inor- 
ganic nitrogen species were measured for 2 years 
at a station in Buzzards Bay, MA. The ratio of 
particulate organic N : dissolved inorganic N : 
zooplankton N ranged from 64 : 32: 1to 5:2: 1. 
The C: N ratio (by weight) of zooplankton was 
relatively constant over the 2 years, ranging from 
3.6 to 4.7, whereas the C : N ratio of seston (by 
weight) fluctuated from a minimum of 5.1 in 
summer to a maximum of 13.6 in winter. The 
percentages of C and N of the zooplankton aver- 
age 38% and 10%, respectively, but decreased to 
below 5% C and 1% N in August, September, and 
October when the ctenophore Mnemiopsis leidyi 
was abundant in the bay. Zooplankton daily ration 
was estimated as 25 and 75% of their nitrogen 
biomass and compared to approximate N assimila- 
tion by phytoplankton as well as the total particu- 
late nitrogen pool. Over most of the year in Buz- 
zards Bay the approximate daily N assimilated by 
phytoplankton was lower than estimated zooplank- 
ton daily ration, suggesting that detritus is the 
dominant particulate nitrogen pool consumed. 
(Sims-ISWS) 
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This paper presents a simple analytical model of 
tidal motion in a wide estuary. The essential fea- 
ture of the model is its ability to include both the 
Coriolis acceleration and, to a limited extent, verti- 
cal stratification of density. It was shown that the 
Coriolis acceleration is not important when consid- 
ering the depth integrated or barotropic flow, but 
is important when considering baroclinic motions. 
Further, arguments show that the Stokes’ drift is a 
fair representation of tidally induced residual flow, 
and that barotropic Stokes’ drift on the kind of 
length scales anpropriate to an estuary are domi- 
nated by friction. However, when considering 
depth dependent flow (the baroclinic mode), an 
inviscid Stokes’ drift is present having a typical 
magnitude of 2 cm/s. The flow pattern for this 
drift in a straight sided estuary shows an equal and 
opposite flow along each bank, with the flow itself 
exhibiting a periodic structure (i.e., reversals) at 
well defined intervals down the estuary. The 
Stokes’ drift along the axis of symmetry of the 
estuary is zero. Applications of this model to real 
estuaries is discussed. (Sims-ISWS) 
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In modeling a tidal barrier scheme it is generally 
difficult to determine whether the downstream 
boundary is sufficiently seaward to ensure that the 
prescribed boundary conditions, pertaining to the 
existing system, remain valid after the barrier has 
been installed. This problem was examined using 
the hydrodynamic analogy with AC circuit theory; 
the essential elements of this theory were summa- 
rized. The first application of this theory con- 
cerned the effect of tidal barriers in the River 
Thames; it was shown that barriers in the region 
between North Woolwich and Chelsea Bridge will 
lead to a small increase in the M sub 2 tidal range. 
Using a number of models with the downstream 
boundary successively further downstream, the 
different results were analyzed in a manner which 
provides an indication of the validity of the tidal 
prognostication for any particular boundary loca- 
tion. The second application concerned the Bristol 
Channel where it was shown that barriers down- 
stream of Newport will produce a small reduction 
in the M sub 2 tidal range. In view of the present 
interest in this region this is an important result 
confirming the earlier findings of Heaps. (Sims- 
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Low salinity plumes have been observed to ema- 
nate from the southwestern corner of Onslow Bay, 
North Carolina, near Cape Fear and to extend 
northeasterly towards Cape Lookout. The length 
of these plumes is 100-120 km, roughly two-thirds 
the southwest to northeast extent of the bay. They 
influence as much as 20% of the surface area of the 
bay with freshwater volumes ranging from 0.69 to 
0.86 cu km. This corresponds to at least 15% of the 
freshwater volume of the entire bay. The fresh- 
water flux as the plumes croos Frying Pan Shoals 
ranges from 225 to 405 cu m/s. These plumes 
dominated the surface salinity structure over the 
inner half of the shelf in Onslow Bay during 14-15 
July and 21-23 July 1976. In addition, a southwest- 
erly flow of waters from Raleigh Bay into Onslow 
Bay was also observed during the same period. 
Both flows appear to result from wind-induced 
circulation. (Sims-ISWS) 
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Periodic surveys have been made of Holm Sand, a 
Holocene deposit incorporating One Fathom Bank 
and part of Mackenzie Shoal in the Bristol Chan- 
nel. The deposit is worked for sea-dredged aggre- 
gate, seg | building and concreting sands, al- 
though the latter are becoming depleted. The sur- 
veys showed that the deposit lies on irregular pre- 
Holocene substrate and is incorporated as two 
suites of sand waves: large, mainly asymmetrical, 
outer sand waves and smaller, symmetrically vari- 
able, inner sand waves. Sediments were classified 
into seven types (A-G), outer sand waves being 
formed in gravelly sands and sandy gravels (types 
C-F) and inner sand waves in unimodal medium 
sands (types A and B). It was suggested that sand 
wave scale is related to transport mode: transport 
of inner waveform sediments is mainly as suspend- 
ed load, whereas outer waveform sediments are 
transported part as bed load, part as suspended 
load. A progressive sequence of profiles was evi- 
dent in outer sand waves, and their alignment and 
mobility indicate that Holm Sand sediments are 
derived from channels to the northwest and south- 
east. This sequence, together with a progressive 
fining in mean sizes towards the deposit axis, sug- 
gests that the structure could have evolved during 
the (Holocene) Sub-Atlantic period. (Sims-ISWS) 
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Strong tidal currents in the Sundays river estuary, 
South Africa, prompted an investigation into the 
possibility of endemic populations avoiding or uti- 
lizing currents in a vertical and lateral plane as a 
mechanism of maintaining themselves within the 
estuary. The copepod, Pseudodiaptomus hessei, 
avoided inflowing and outflowing surface currents 
but migrated towards the surface at slack water. 
Acartia longipatella and A. natalensis remained in 
greater numbers near the bottom on the ebb tide, 
moving laterally into areas of slowest current ve- 
locity. Spatial distribution patterns of the two spe- 
cies of Acartia were maintained by different be- 
havioral responses on the flood tide. A. longipa- 
tella was present in slower currents while A. nata- 
lensis was present in greater numbers in faster 
flowing currents and so moved higher up the estu- 
ary than A. longipatella. The large mysid Rhopa- 
lophthalamus terranatalis was always present in 
greater numbers near the bottom, maintaining posi- 
tion through lateral migration, avoiding faster 
flowing currents on the ebb, but utilizing these 
faster currents on the flood tide to move up the 
estuary. Adults of the mysid, Mesopodopsis slab- 
beri, utilized both vertical and lateral migration as 
a means of maintaining position in the estuary. 
(Sims-ISWS) 
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The dynamic equations for a steady dense bottom 
current on a gently sloping plane in a rotating 
ocean were outlined. The entrainment and the 
friction at the wall and the interface respectively 
were parameterized by making use of the findings 
for nonrotating dense bottom currents which were 
summarized. By introducing an appropriate nondi- 
mensional length scale, the equations were solved 
to yield the discharge, velocity, density, depth, 
width, densimetric Froude number, etc., along the 
predicted curved path line of the current. The 
usefulness of the model was demonstrated by ap- 
plying it to the Denmark Strait Overflow. (Sims- 
ISWS 


W80-06818 


IMPROVED STABILITY OF DRONKERS’ 
TIDAL SCHEMES, 

Waterloopkundig Lab., Delft (Netherlands). Math- 
ematics Branch. 

G. S. Stelling. 

Journal of the Hydraulics Division, American So- 
ciety of Civil Engineers, Vol 106, No HY8, Pro- 
ceedings Paper 15660, p 1365-1379, August 1980. 2 
Fig, 7 Ref, 2 Append. 


Descriptors: *Tides, *Tidal streams, 
*Currents(Water), *Model studies, Mathematical 
models, Theoretical analysis, Analytical tech- 
niques, Stability, Tidal effects, Coasts, Rivers, Es- 
tuaries, Channels, Mathematics, Equations, Finite 
difference theory. 


Stability conditions of Dronkers’ explicit finite dif- 
ference schemes for tidal computations in rivers 
and open channels were derived. In addition to the 
CFL condition, more stringent stability conditions 
were found. Changing the approximation of the 
nonlinear terms by applying the ‘Angled Deriva- 
tive’ method resulted in a second-order finite dif- 
ference scheme of the same computational efficien- 
cy as a purely explicit scheme for which the only 
stability condition is the CFL condition. (Sims- 
ISWS) 
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Daily, monthly, yearly, and long-term variations in 
sea level relative to land, and highest water levels 
were examined at 15 locations along the California 
coast. The longest, uninterrupted set of tidal meas- 
urements (1854-1978) in the United States are at 
the Golden Gate. Such a series is invaluable in 
long-term sea level variation studies and storm 
frequency analysis. Maximum expected heights 
with time for the Golden Gate were computed and 
graphed. Graphs displaying the highest water level 
each month for the period 1933 through 1977 for 
four widely distributed long-term stations in Cali- 
fornia indicated the frequency of occurrence and 
maximum vertical heights. (Sims-ISWS) 
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Solutions of a linear hydrodynamic equation of 
motion with linear boundary conditions were ob- 
tained to describe the horizontal current, as a func- 
tion of depth and time, determined by a given 
history of the wind force and pressure gradient up 
to that time, at a fixed point in the horizontal plane, 
in well-mixed water of finite depth. The bottom 
friction was assumed to be proportional to the 
bottom current, with zero bottom current and zero 
bottom friction considered as limiting cases. The 
general solution was established as an eigenfunc- 
tion expansion when the eddy viscosity is given as 
a positive function of depth. Explicit formulas 
were worked out for viscosity functions that are 
constant, exponential, or varying as a power of the 
height from somewhere below the bottom or 
above the top of the water. For the latter the limit 
as the viscosity goes to zero at the bottom or top 
was considered. Numerical results were presented 
for viscosities that are constant, exponential, linear, 
or varying as the 3/4 power. (Sims-ISWS) 
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Salinity-temperature-depth profilers measure tem- 
perature directly but infer salinity from meas- 
urements of temperature, pressure, and conductiv- 


ity. Errors may therefore be introduced into the 
salinity data because of dissimilar response charac- 
teristics of the various sensors. This response mis- 
match usually manifests itself as the temperature 
signal lagging the conductivity signal in time. An 
error analysis demonstrated that amplitude under- 
estimations of only 1% with a phase error of only 
5 deg in the temperature data can result in a 20% 
overestimation of salinity variance. Techniques for 
removing the effects of sensor-response mis- 
matches in the data were discussed, and a new 
method was presented. The method involves the 
determination of correction filters for the data in 
physical space in terms of the response function of 
the sensors which is in frequency space. Thermo- 
haline features on vertical scales smaller than 1 m 
appear resolvable in CTD data that are corrected 
with this technique. (Sims-ISWS) 
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The flow of water into and out of a kelp-bed on 
the west coast of southern Africa was monitored 
over a 24-day period, spanning three upwelling 
cycles. Currents, measured by scuba divers at five 
stations around the study site reached 40 cm/s at 
the surface, but were slower and more variable in 
mid-water (4-11 m) and just above the bottom (8- 
22 m). Surface currents correlated with wind, but 
not tide, offshore winds causing offshore surface 
drift and onshore currents below, while onshore 
winds reversed these flow patterns. Water trans- 
port budgets indicate that the volume of water at 
the study site (3,750,000 cu m) turned over be- 
tween three and seven times per day during up- 
welling. Nutrients (N03, P, and Si) peaked during 
active upwelling, when temperatures fell below 12 
C, and were minimal under downwelling condi- 
tions, NO3 falling to 1 microgram/1. Phytoplank- 
ton density was lowest during upwelling and 
peaked during onshore winds. The concentration 
of suspended particulate organic matter varied be- 
tween 0.7 and 5.5 mg/l dry mass, the highest 
values occurring during heavy wave action. The 
number of suspended bacteria ranged from 70,000 
to 3,620,000 cells/ml, with peaks lagging 1 day 
behind those of POM. Biological implications of 
these measurements were discussed. (Humphreys- 
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Tidal interaction with fjord constrictions was dis- 
cussed. Two typical cases were thoroughly ana- 
lyzed. The first was the so-called tidal choking 
problem where the effect of vertical stratification 
is insignificant. In the second case the influence of 
vertical stratification is crucial, and the forcing 
barotropic tide generates internal waves at the 
constriction (a sill in this case). Some theoretical 
gaps in the field of tidal interaction with fjord 
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constrictions were filled. First a theory for tidal 
choking in a fjord with freshwater runoff was 
abgapens." A table was given which can be used 
‘or a quick determination of tidal choking effects in 
almost any fjord. Second, a simple theory for 
internal wave generation by tides in a linearly 
stratified fjord was developed. The predictions 
were compared with measurements from the Herd- 
lafjord (from Fjeldstad) with encouraging results. 
The knowledge of the physics of the constriction is 
a prerequisite for a successful development of a 
physical model of a whole fjord with a constriction 
at the mouth. Moreover the specific flow generat- 
ed by the tides at the constriction can in many 
instances be the dominating energy source for tur- 
bulence capable of vertical mixing in the fjord. The 
jet generated in the tidal choking regime can cause 
a lot of mixing in some fjords. Although the verti- 
cal stratification does not play any role in the 
theory for tidal choking, the resulting jet on the lee 
side must be considered as a buoyant (positively or 
negatively) jet when entering the fjord, and the 
final depth for the jet depends on, among other 
factors, its momentum and relative buoyancy. (See 
also W79-07335) (Humphreys-ISWS) 
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The simulation of the tidal motion and of the 
transport of pollutants in rivers and estuaries is of 
great importance for coastal and environment pro- 
tection in practice. Many authors have developed 
numerical models that were successfully used in 
various applications. The finite element method 
supplies high flexibility for the modeling of compli- 
cated systems through its irregular mesh refine- 
ments and its coupling abilities of different ele- 
ments. Although the method is theoretically well 
analyzed and proves to be reliable, there are still 
numerical problems left to be investigated as far as 
accuracy and computer costs are concerned. The 
techniques to solve the transport-diffusion-type 
equation need to be improved as numerical disper- 
sion has a great influence on the accuracy of the 
solution. It was found that some improvements 
could be achieved by the use of the subdomain 
collocation method. This finite element formula- 
tion is straightforward, derived from the conserva- 
tion principles of physics, and ends up in implicit as 
well as explicit numerical models which may be 
combined in a unique way. (See also W80-06858) 
(Sims-ISWS) 
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The idealized system considered consisted of a 
confined aquifer, which is the main water-bearing 
unit, a leaky aquitard, and a thin water-table 
aquifer. Both aquifer and aquitard are continuous 
and extend out under the sea. The governing equa- 
tions are the Darcy equation, the continuity equa- 
tion for the fluid, the continuity equation for the 
dissolved salt, and a constitutive equation relating 
fluid density to salt concentration. The simulations 
showed that the aquitard in a continuous aquifer- 
aquitard system exerts a controlling influence on 
the dynamics of the entire system. The influence of 
the aquitard also manifests itself in the magnitude 
of the leakage flux at the recharge boundary. The 
time scale required for the occurrence of changes 
in the salt distribution that would be significant on 
the spatial scale considered appeared to be at least 
in the order of decades, while the time period 
required for a transient response to dampen out 
may be in the order of centuries. By defining the 
static head of freshwater at the top of the confined 
aquifer, a Ghyben-Herzberg interface for the 
aquifer can be generated. In the absence of the 
aquitard, the Ghyben-Herzberg interface would be 
located at a higher elevation, and freshwater dis- 
charge would cease a short distance from the 
shore. The model was found to be capable of 
handling the long time periods over which tran- 
sient responses may occur. (See also W80-06858) 
(Humphreys-ISWS) 
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For the efficient usage of groundwater in coastal 
areas, it is important to know the behavior of the 
seawater intrusion in a coastal aquifer. There are 
two approaches to the problem of motion of the 
seawater wedge in porous medium. In one case, 
the freshwater and seawater are considered to be 
immiscible. A distinct interface separates these two 
liquids. The problems of the interface in coastal 
aquifers under various conditions were studied by 
many investigators. Collins and Gelher analyzed 
the multiple seawater wedges in a two-layered 
coastal aquifer. This type of approach, however, 
encounters difficulties when the aquifer system is 
complex and/or the change in the shape of intru- 
sion is large. This is quite true in applying the finite 
element method to the problem of the interface. 
The coastal aquifer system is sometimes divided 
into several strata by interlying semipervious or 
impervious layers. The multiple seawater wedges 
develop therein. The position and shape of the 
interfaces are unknown a priori. As far as two 
liquids are assumed to be immiscible, the interface 
turns out to be a boundary along which a certain 
condition should be satisfied. In applying the finite 
element method, the position of the interfaces 
should be speculated in order to divide each liquid 
region into elements individually. This makes the 
application of the finite element method to the 
problem difficult. In another case, the seawater 
and freshwater are considered to be soluble in each 
other. No distinct interface exists. This type of 
flow is referred to as hydrodynamic dispersion. 
This approach eliminates the difficulty due to the 
inner boundary even if the aquifer system is com- 
plicated. In this study, the freshwater and seawater 
are considered to be miscible. The governing equa- 
tions for the problem consist of the equation of 
groundwater flow and the transport equation 
which must be solved simultaneously. (See also 
W80-06858) (Sims-ISWS) 
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The growth of population in coastal areas has 
created an increasing demand for freshwater. 
Often this increase in demand is satisfied by a more 
intensive pumping of groundwater upsetting the 
long-term natural balance of freshwater flowing 
underground to the sea and the heavier underlying 
wedge of seawater. As a consequence, the 
seawater wedge advances inland, encroaching on 
the underground supply of freshwater and threat- 
ening its availability with contamination by brack- 
ish water. This paper presented a finite element 
model, SWIM, an acronym for Sea Water Intru- 
sion Model, that simulated groundwater flow in 
coastal aquifers and under offshore islands. (See 
also W80-06858) (Sims-ISWS) 
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The problem of seawater intrusion has assumed 
greater significance in South India which in recent 
years has come to depend more and more on 
groundwater resources. Thus there is a need to 
predict the formation and movement of a saltwater 
interface in the coastal aquifers near Madras in 
order to be able to protect the freshwater aquifers 
from the danger of contamination. The movement 
of a saltwater wedge into a coastal aquifer can be 
described as a density dependent mixing process in 
a granular porous medium. This is called hydro- 
dynamic dispersion. Mathematical formulation of 
the hydrodynamic dispersion yields a set of nonlin- 
ear partial differential equations. Because of the 
complex nature of these equations, except for a few 
very simple cases, there exists no exact analytical 
solution. To solve the practical problems involving 
such equations, a numerical approach was adopted. 
In order to get a clear idea of the movement of the 
saltwater interface, a numerical model based on 
finite element discretization was developed and 
applied to a typical case of the aquifer at Madras. 
(See also W80-06858) (Sims-ISWS) 
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Solutions for the two-dimensional, steady-state 
saltwater encroachment problem were obtained by 
the finite element method for a realistic range of 
Peclet numbers and discharge parameters (field 
parameters), and the related problems were dis- 
cussed in some detail. Since the difference in the 
field parameters of various aquifers is vast, an 
endeavor was made to determine a realistic range 
of values for the Peclet number and the discharge 
parameter a and to study their effect on saltwater 
encroachment. Several mesh sizes were tried using 
linear triangular elements, and it was found that 
the selection of a proper mesh size is extremely 
important for certain values of Peclet numbers and 
discharge parameters. It was found that solution 
instability could occur due to high velocities near 
the seawater face or due to the presence of sharp 
concentration gradients in a region away from it at 
high Peclet numbers. For certain values of Peclet 
numbers and discharge parameters, seawater in- 
trudes far enough inland that an aquifer length of 
twice its depth cannot be considered adequate for a 
boundary condition of concentration = 0 to be 
imposed on the side farthest away from the 
seawater face. Several lengths of aquifers using 
appropriate finite element meshes were used to 
illustrate this effect. (See also W80-06858) (Hum- 
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The multi-leveled finite element method for the 
analysis of the current flow in estuaries and coastal 
seas was discussed. The basic equations can be 
derived from the three-dimensional Navier-Stokes 
equations under the several shallow water assump- 
tions. The main assumption is that the pressure 
distribution in the vertical direction is hydrostatic. 
A two layer flow model can easily be reduced 
from the multi-leveled flow model. Following the 
conventional Galerkin finite element method, the 
weighted residual equation can be formulated in- 
troducing the weighting function. The selection of 
the interpolation equation is considerably related 
to the selection of the numerical integration 
scheme in time. In the case of unsteady analysis, it 
is necessary to introduce the time marching 
scheme for time integration. The two step Lax- 
Wendroff scheme based on the linear interpolation 
function was employed in this paper. In the case of 
quasi-steady analysis, the periodic Galerkin 
method may be employed using the quadratic in- 
terpolation equation for velocity and linear inter- 
polation equation for water elevation. The finite 
element method was successfully applied to the 
practical planning problems. Two examples were 
png (See Ta W80-06894) (Humphreys- 
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This paper presented recent results of application 
of the finite element models to wave overtopping 
and wave run-up problems in ocean dynamics. 
Open boundaries were prescribed as a natural 
boundary condition obtained from the continuity 
equation of the Galerkin finite element formula- 
tion. Typhoon in Ise Bay in 1969, Nankai Tsunami 
in 1946, and Chilean Tsunami in 1960 are practical 
examples in computations. The assumptions pre- 
sented must be verified by comparing them with 
the field data or experimental results. The results 
of the computation presented show that the finite 
element method provides a powerful approach to 
the ocean dynamics. (See also W80-06894) (Hum- 
phreys-ISWS) 
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This study presented the combined use of the 
method of finite elements and the method of frac- 
tional steps for the solution of the mathematical 
model for the non steady 3-D circulation in coastal 
areas due to wind, tide or density variations ef- 
fects. The method of fractional steps permits the 
bisection of the differential operator in two parts, 
the first confined in x and y space and the second 
confined in the z space. The two parts are integrat- 
ed separately by use of 2-D finite elements and 1-D 
finite elements respectively. This avoids the use of 
3-D elements and the huge computational volume 
involved. The application refers to a problem of 
physical oceanography, the wind-generated circu- 
lation in Thessaloniki bay. The steady circulation 
was reached after 500 time steps (about 12 hours 
real time). (See also W80-06894) (Humphreys- 
WS) 
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Waste disposal into rivers, bays and estuaries is 
most economically achieved by means of a side 
discharge over the full water depth. This reoligy: gl 
tion was concerned with the development o 
method for predicting the velocity and pollutant- 
concentration fields induced by such discharges. 
The flow situation was for the case of a right-angle 
discharge. The discharge jet was bent by the chan- 
nel cross-flow, forcing the channel flow to deflect 
towards the far bank. The jet entrainment on the 
near bank side was restricted, causing a recircula- 
tion region to form behind the jet. The low pres- 
sure in this zone caused the jet to bend back 
toward the near bank and attach itself to the wall. 
The occurrence of a recirculation region was a 
characteristic feature of full-depth side discharges 
and considerably complicates the mathematical so- 
lution of this problem. A two-dimensional finite 
element scheme for the calculation of convection 
dominated flows was described. This scheme com- 
bines depth-averaged forms of the governing dif- 
ferential equations with an upwind-difference 
scheme. The application of the method to the 
problem of heated side discharge indicated that the 
behavior of the flow field was reasonable. A com- 
parison with the more conventional finite-differ- 
ence method proved favorable. (See also W80- 
06894) (Humphreys-ISWS) 
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The purpose of these investigations was to find a 
simple but computationally economic strategy for 
the simulation of tidal flats that could be used for 
pilot studies. It was then improved to obtain a 
formulation of high accuracy that could be used 
even for the study of local details on the tidal flats, 
and in the channels. Numerical experiments were 
performed. A model for the computation of tidal 
wave propagation on tidal flats was presented. A 
brief review was given, comparing advantages of 
explicit and implicit formulations with respect to 
simulation strategies of intertidal flats. Numerical 
results were given for both a simplified and an 
accurate strategy with moving boundaries. The 
latter was highly superior to the former in the tidal 
flat region. (See also W80-06894) (Humphreys- 
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The finite element method was applied to the 
solution of the fundamental mode of the M2 tide in 
the English channel. The use of quadratic isopara- 
metric elements together with numerical integra- 
tion allows an easy treatment of the complex ge- 
ometry (coastal geometry, mean water depths) and 
of the non linear equations. The computed solu- 
tions show a very good agreement with the nu- 
merical results as well as with experimental data. 
This solution can be used as initial guess for the 
real tide computed with a time marching program 
allowing a reduction of the number of preliminary 
steps necessary to dump the spurious effects of the 
initial conditions. (See also W80-06894) (Hum- 
Gaei 
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The computation of tidal motion within large areas 
of an estuary requires much effort using big com- 
puters if a river basin with complex geometry has 
to be included. In the first step demonstrated, it 
was proved that water levels and discharges can be 
correctly computed by the model for the whole 
estuary region. The author modeled the region of 
the Elbe River and the channel system on the 
inter-tidal flats by using a one-dimensional analysis, 
while the south-eastern part of the North Sea and 
the outer Elbe River were simulated two-dimen- 
sionally. Applying the implicit finite element 
method, the problem involved prescribing the 
boundary conditions at the nodes common to both 
parts of the estuary model. This was solved by 
coupling directly the one- and two-dimensional 
elements, so that all unknown parameters are cal- 
culated from only one set of equations in every 
time step. The numerical results showed that the 
new coupling method is qualified to analyze the 
dynamics of estuaries. It was emphasized that by 
using a one-dimensional analysis in parts of the 
model much computer time can be saved. Also, in 
applying the new coupling mechanism it is possible 
to reproduce special parts of a model by a two- 
dimensional discretion, e.g., the area of construc- 
pt - a river. (See also W80-06894) (Humphreys- 
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One part of the feasibility studies for the Bay of 
Fundy tidal power project may involve the con- 
struction of an hydraulic scale model of the region 
surrounding the tidal barrier. This scale model is 
dynamically interfaced with a numerical model of 
the outer sea region. The two models then operate 
concurrently, constituting a hybrid model of the 
complete tidal system. This paper examined the 
merits of various numerical schemes, particularly 
their effectiveness as part of ahybrid system. Com- 
parisons were made on the basis of: (1) operational 
time, (2) storage requirement, (3) accuracy, and (4) 
programming effort. The problem of tidal propaga- 
tion in a rectangular region of constant depth 
forms the basis for comparing the various schemes. 
An analytical solution for this problem was pre- 
sented. (See also W80-06894) (Humphreys-ISWS) 
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It is difficult to make exact predictions of tidal sea 
surface elevations and currents: The classical nu- 
merical models used are expensive; they are time 
dependent and need high order accuracy schemes 
because of nonlinear processes occurring in shal- 
low water areas; however, in harbors where har- 
monic constituents can be deduced from tidal in 
situ records, the harmonic methods are successful- 
ly used for sea-surface height predictions. Compu- 
tations of some other nonlinear components are 
needed in order to complete the tidal spectrum in 
areas such as the English Channel, following the 
harmonic method presented. This finite element 
model can be used without difficulty and was 
developed to compute the main components of the 
tide in any oceanic or coastal basin so that the 
harmonic method may be employed asa possibility 
for predicting tides over the entire area under 
investigation. It also offers greater accuracy at a 
lower cost than other classical time dependent 
numerical models. (See also W80-06894) (Hum- 
hreys-ISWS) 
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An important class of waves have wavelengths 
sufficiently short so that frequency dispersion ef- 


fects are important. For example, wind waves (4- 
to 15-sec periods) in the nearshore region play an 
important role in the movement of sediment and 
also can cause ship mooring problems within har- 
bors. There are two major difficulties involved in 
modeling short waves. First, it is difficult to model 
frequency dispersion for waves propagating over 
arbitrary and variable depths. Second, in order to 
resolve short waves, numerical models must 
employ such small grid cells that simulations cov- 
ering areas of practical importance are not feasible. 
This paper described a two-dimensional finite ele- 
ment numerical model that solves an equation that 
includes the effect of frequency dispersion to the 
first order, and that is sufficiently efficient to be 
applied to practical problems. Applications of the 
model to combined tefraction-diffraction roblems 
involving short waves were presented. The finite 
element numerical model presented, accurately 
simulates short wave propagation and interaction 
with structures. (See also W80-06894) (Hum- 
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Longuet-Higgins and Cokelet developed a numeri- 
cal technique for solving the periodic, two-dimen- 
sional, deep water breaking wave problem. This 
method is based on potential theory and a confor- 
mal mapping of the physical plane inside a closed 
contour in the mapped plane in which the equa- 
tions of motion are solved. The wave form in the 
physical plane is then found by an inversion of the 
mapping. Details about the numerical techniques 
and the time integration procedures are found in 
the references. In this paper the authors presented 
a similar method. This is stated in the same way 
except that the problem was solved in the physical 
plane and finite depth was introduced. The advan- 
bn of working in the physical plane is that certain 
other effects can be included with little modifica- 
tion of the program. The calculations are based on 
potential theory. In addition, the fluid motion is 
assumed to be tow-dimensional and the wave is 
assumed to be periodic in the horizontal direction. 
From an initial configuration, the development of 
the breaking was integrated in time until the brea- 
kers’s jet hit the wave front. Data presented 
showed good agreement between the wave profile 
of the model wave and the numerically simulated 
wave. (See also W80-06894) (Humphreys-ISWS) 
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A combined two-dimensional and one-dimensional 
finite element model was used to analyze the ef- 


WATER CYCLE—Field 2 


Estuaries—Group 2L 


fects of waves passing bell-mouth entries in harbor 
channels. The quartic polynomial in two dimen- 
sions and the Hermitian cubic were adopted as the 
shape functions in the two-dimensional and one- 
dimensional regions respectively. Based on this 
combined model, results were obtained for differ- 
ent aspect ratios of elliptic bell-mouths. It appears 
that this approach provides a powerful method to 
analyze different situations while developing the 


design of a harbor channel. (See also W80-06894) 
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This paper described how two finite element 
models fit into a hybrid solution method, and dis- 
cussed experience gained in their application. 
Water surface elevation, current velocity, and sa- 
linity (in three dimensions) are measured briefly at 
a number of points in a physical model of the 
estuary. These measurements are used to drive a 
finite element numerical model for hydrodyna- 
mics--RMA-2. Output from RMA-2 and other 
models as required (e.g., a wind-wave propagation 
model) drives a two-dimensional finite element nu- 
merical model for sediment transport--STUDH. 
The several models are connected and comple- 
mented by a data management system and several 
pre- and post-processor computer codes. Present 
criteria for limits on element sizes, shapes, and time 
steps appear to be lacking. Rules of thumb and 
previous experience with what works and what 
does not are valuable guides, but practical, produc- 
tion-oriented model applications generally require 
that meshes be stretched to the limit in order to 
stay within time, cost, and computer resources. A 
related need is for continuing improvement in 
computational efficiency--a popular area of en- 
deavor. Recent work made the finite element 
method competitive with other methods, but fur- 
ther improvements are a necessity. (See also W80- 
06894) (Humphreys-ISWS) 

W80-06924 


FINITE ELEMENT ANALYSIS OF THERMAL 
CONVECTION IN DEEP OCEAN SEDIMENTS, 
Sandia National Labs., Albuquerque, NM. Heat 
Transfer and Fluid Mechanics Div. 

D. K. Gartling. 

In: Finite Elements in Water Resources, Volume 2; 
Preprints of the Third International Conference (2 
Vol), Mississippi University, Oxford, May 19-23, 
1980. p 7.30-7.44, 1980. 8 Fig, 17 Ref. Science and 
Education Administration, New Orleans, LA. 
DOE DE-AC04-76DP00789. 


Descriptors: *Finite element analysis, *Mathemat- 
ical models, *Convection, *Radioactive waste dis- 
posal, Oceans, Flow, Analytical techniques, Heat- 
ing, Numerical analysis, Waste disposal, Sediments, 
Oceanography, Heat transfer, Porous media, 
Darcys law, Isotherms, Thermal convection, 
Ocean sediments. 


The fluid mechanical and heat transfer process 
cooneung in oceanic sediments may be character- 
ized as free (or natural) convection in a porous 
material. The introduction of a local heat source, 
such as a waste canister, into a saturated sediment 
layer would by itself initiate a convection process 
due to buoyancy forces. The general boundary 
value problem of heat and mass transfer in a 
gore media was described. Based on a Galerkin 
orm of the finite element method, a numerical 
procedure was developed that was suitable for 
both steady-state and transient problems of con- 
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vective heat transfer. The utility of the proposed 
scheme was illustrated through the study of two 
roblems involving flow in oceanic sediments. 
Through the diversity of the studies undertaken, it 
is apparent that the finite element procedure pro- 
posed provides a versatile and powerful tool for 
the solution of engineering problems as well as the 
study of fundamental physical phenomena. (See 
also W80-06894) (Humphreys-ISWS) 
W80-06927 


THE MOVING INTEKrACE PROBLEM WITH 
FINITE ELEMENTS, 

Sydney Univ., (Australia). Dept. of Aeronautical 
Engineering. 

For primary bibliographic entry see Field 2A. 
W80-06930 


3. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3A. Saline Water Conversion 


DESALTING DEMONSTRATION PLANT 
FEASIBILITY STUDY, ALAMOGORDO, NEW 
MEXICO. 

Kaiser Engineers, Inc., Oakland, CA. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-222292, 
Price codes: A07 in paper copy, A01 in microfiche. 
Kaiser Engineers Report No. 79-29-R. Prepared 
for the Office of Water Research and Technology, 
September 1979. 74 p, 26 Fig, 17 Tab, 9 Ref. 
OWRT (No 9608) (1), 14-34-001-9608. 


Descriptors: *Desalination processes, *Electrodia- 
lysis, *Reverse Osmosis, *Membrane processes, 
Ion exchange, Heat exchangers, Pilot plants, De- 
salination apparatus, Desalination plants, Desalina- 
tion, Water treatment, Water supply, Potable 
water, Saline Water, Water sources, Planning, 
Costs, Evaluation, *New Mexico, 
Alamogordo(NM). 


The feasibility of implementing a desalting demon- 
stration plant in Alamogordo, New Mexico, was 
investigated. Water supply quality and quantity 
problems were identified and alternative water 
sources evaluated. Desalting was found to be the 
least expensive reliable method of supplying water 
which would meet drinking water quality stand- 
ards. Four alternative sites were evaluated. The 
site adjacent to the existing Alamogordo water 
filtration plant was selected due to its proximity to 
Alamogordo and the opportunity for consolidating 
existing water treatment facilities. A plant product 
water capacity of 2 million gallons per day was 
recommended to demonstrate the applicability of 
desalting demonstration processes for municipal 
water supply. Six desalting process alternatives 
were evaluated based on the following criteria; 
ease of expansion, cost, demonstration project po- 
tential, energy usage, environmental consider- 
ations, reliability, and product water quality. Elec- 
trodialysis with polarity reversal was ranked first 
and two-state reverse osmosis was ranked second. 
Preliminary designs of desalting plants using these 
processes were developed. Construction and oper- 
ating cost estimates were prepared for each of 
these designs. The most favorable means of brine 
disposal would be evaporation-percolation ponds 
in an area west of Alamogordo. (Dawyot-Kaiser) 
W80-06451 


DESALTING DEMONSTRATION PLANT 
FEASIBILITY STUDY, VIRGINIA BEACH, 
VIRGINIA. 

Kaiser Engineers, Inc., Oakland, CA. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-222235, 
Price codes: A07 in paper copy, AO] in microfiche. 
Kaiser Engineers Report No. 79-30-R. Prepared 
for Office of Water Research and Technology, 
September 1979. 87 p, 29 Fig, 18 Tab, 19 Ref. 
OWRT (No 9608) (2). 


Descriptors: *Desalination processes, *Electrodia- 
lysis, *Reverse Osmosis, *Membrane Processes, 
Ion exchange, Heat Exchangers, Pilot Plants, De- 
salination apparatus, Desalination plants, Desalina- 
tion, Water treatment, Water supply, Potable 
water, Saline water, Water sources, Planning, 
Costs, Evaluation, *Virginia Beach(VA). 


The feasibility of implementing a desalting demon- 
stration plant in Virginia Beach, Virginia, was in- 
vestigated. Water supply quality and quantity 
problems were identified and alternative water 
sources evaluated. Desalting was found to be a 
reliable currently available method of supplying 
water which would meet drinking water quality 
standards. Five alternative sites were evaluated. A 
site close to the existing water distribution system 
and to brine disposal sites was selected. A plant 
product water capacity of 2 million gallons per day 
was recommended to demonstrate the applicability 
of desalting demonstration processes for municipal 
water supply. Six desalting process alternatives 
were evaluated based on the following criteria; 
ease of expansion, operating cost, demonstration 
project potential, energy usage, environmental 
considerations, reliability, and product water qual- 
ity. Two-state reverse osmosis (RO) was ranked 
first. Preliminary design of a two-state RO desalt- 
ing plant was prepared. As an alternate, the pre- 
liminary design for an electrodialysis desalting 
system utilizing polarity reversal and using sepa- 
rate sources for feedwater and concentrate makeup 
was prepared. Construction and operating cost es- 
timates were also prepared for each of these de- 
signs. Conveyance of brine to Little Creek Cove, 
on Chesapeake Bay, would be the most favorable 
means of brine disposal. (Dawyot-Kaiser) 
W80-06452 


DRAFT ENVIRONMENTAL ASSESSMENT DE- 
SALTING DEMONSTRATION PLANT, ALA- 
MOGORDO, NEW MEXICO. 

Kaiser Engineers, Inc., Oakland, CA. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-100646, 
Price codes: AOS in paper copy, A01 in microfiche. 
Report No 79-58-RE to Office of Water Research 
and Technology, U.S. Department of the Interior, 
August 1979, 78 , 7 Fig, 5 Tab, 18 Ref. OWRT (no 
9608) (3) 14-34-0001-9608. 


Descriptors: *Desalination plants, *Desalination 
processes, Desalination wastes, Environmental ef- 
fects, *Facilities, Assessments, Wells, Demonstra- 
tion plant, *Brackish water, Groundwater, Demin- 
eralization, Aquifers, Potable water, Regulation, 
Regions, Seismology, Ecosystems, Hydrology, 
Water quality, Land use, Water resources, Rocky 
Mountain Region, New Mexico, 
*Alamogordo(NM). 


This Envirc tal A t was part of Kaiser 
Engineers’ study, Desalting Demonstration Plant 
Feasibility Study, Alamogordo, New Mexico. 
Product water from the proposed plant would 
supplement and improve city water quality to meet 
drinking water standards, which now has natural 
but high total dissolved solids (TDS), especially 
containing Na, Ca, Mg, chloride, bicarbonate, and 
sulfate. The plant would be erected near the pres- 
ent La Luz filter plant, about 4 mi north of the 
city, and would use 2.5-3 million gallons per day 
(mgd) of brackish water (containing about 1800 
ppm of TDS) from 3 wells to produce 2 mgd of 
potable water and 0.6 mgd of brine. The brine 
(10,000 ppm TDS) would be piped about 6 mi west 
to an evaporation/percolation pond having a 
higher groundwater TDS than the brine. This As- 
sessment finds that short-term (dust generation 
during construction) and longer-term (ground- 
water withdrawal from the Tularosa Basin allu- 
vium aquifer, and pond disposal of brine) impacts 
will be minimal, based on inital data. Animal and 
plant life at the proposed site is minimal. (Zielinski- 


IPA) 
W80-06702 
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Kaiser Engineers, Inc., Oakland, CA. 
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Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-100653, 
Price codes: A06 in paper copy, A01 in microfiche. 
Report No 79-57-RE to Office of Water Research 
and Technology, U. S. Department of the Interior, 
August 1979. 96 p, 7 Fig, 11 Tab, 23 Ref. OWRT 
(no 9608) (4), 14-34-0001-9608. 


Descriptors: *Desalination plants, *Desalination 
rocesses, Desalination wastes, Environmental ef- 
ects, *Facilities, Assessments, Wells, Ground- 
water, *Brackish water, Demineralization, Potable 
water, Regions, Atlantic coastal plain, Virginia, 
Aquifers, nomics, Water resources, Ecosys- 
tems, Fishes, Land use, Geology, Surface water, 
Water quality, *Virginia Beach(VA). 


This Environmental Assessment was part of Kaiser 
Engineers’ study, Desalting Demonstration Plant 
Feasibility Study, Virginia Beach, Virginia. Prod- 
uct water from the proposed plant would provide 
availability of a greatly needed new domestic pota- 
ble water source to provide time for alternative 
water resources development, and would have 
high socioeconomic benefits for projected popula- 
tion/economic development in the Virginia Beach 
area. The plant would be erected near Little Creek 
Cove, and would use a total of 2.5 million gallons 
per day (mgd) of brackish feedwater from 2-3 
wells containing about 4000 ppm total dissolved 
solids (TDS). The plant would generate an average 
0.5 mgd of brine discharge (20,000-25,000 ppm 
TDS) into Little Creek Cove (22,000 Pom TDS), 
which has a mean sea level volume of 2.3 billion 
gallons. Longer-term effects/impacts may include 
potentiometric surface lowering of the Lower Cre- 
taceous Aquifer. The impact on brine disposal into 
Little Creek Cove should be insignificant. Short- 
term use and long-term effect of plant operation 
are deemed insignificant. (Zielinski-IPA) 
W80-06703 


APPARATUS FOR PRODUCING SWEET 
WATER, 

B. W. Hanning. 

U.S. Patent No. 4,187,151, 8 p, 5 Fig, 6 Ref: 
Official Gazette of the United States Patent Office, 
Vol 991, No 1, p 244, February 5, 1980. 


Descriptors: *Patents, *Desalination, *Desalination 
apparatus, Sea water, Waves(Water), Condensa- 
tion, Separation techniques. 


A simple desalination device is described. A base 
with a transparent or translucent chamber floats on 
the surface of a body of salt water. Waves cause 
the chamber to expand and contract, and valves 
cause air to be pumped through the chamber. The 
moisture laden air leaving the chamber is led to a 
condensation and collection tank below waterle- 
vel. (Sinha - OEIS) 

W80-06943 


3B. Water Yield Improvement 


EXPANDED POLYSTYRENE SPHERES AS 
EVAPORATION SUPPRESSORS, 

Mosul Univ. (Iraq). Coll. of Engineering. 

T. A. Mahmoud, and N. K. Bashi. 

Journal of the Irrigation and Drainage Division, 
American Society of Civil Engineers, Vol 106, No 
IR3, Proceedings Paper 15689, p 163-173, Septem- 
ber 1980. 7 Fig, 2 Tab, 12 Ref, 1 Append. 


Descriptors: *Evaporation control, *Monomolecu- 
lar films, *Plastics, *Retardants, Evaporation, Res- 
ervoirs, Water temperature, Dissolved oxygen, 
Water quality, Water resources, Water conserva- 
tion, Polystyrene, Polystyrene beads, Floating 
beads, Water covering. 


Tests were made both under indoor and outdoor 
conditions using land and floating pans covered 
with beads to produce various water surface cov- 
erage. Daily measurements of evaporation and 
water temperature were recorded. Dissolved 
oxygen measurements were also performed sepa- 
rately to determine the effect of various covers on 
oxygen transfer. Solar radiation and wind are the 
two factors responsible for the difference in evapo- 





ration between the indoor and outdoor conditions. 
When applied on an artificial pond, the beads 
easily spread themselves on the water surface. 
There was insignificant temperature increase of the 
water under polystyrene cover as compared to the 
combined cover which adds to the credit of the 
material. No interference with the oxygen ex- 
change was observed due to the combined cover 
and polystyrene beads. (Sims-ISWS) 

W80-06825 


3C. Use Of Water Of Impaired 
Quality 


USE OF SALINE WATER IN ENERGY DEVEL- 
OPMENT, 


Utah Water Research Lab., Logan. 

C. E. Israelsen, V. D. Adams, J. C. Batty, D. B. 
George, and T. C. Hughes. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-102980, 
Price codes: A07 in paper copy, AO1 in microfiche. 
Water Resources Planning Series UWRL/P-80/04, 
June 1980. 128 p, 71 Fig, 43 Tab, 4 Append. 
OWRT-C-80322-S (no 8553) (1), 14-34-0001-8553. 


Descriptors: ‘*Saline water, Brackish water, 
Groundwater, Cooling tower, *Cooling water, 
*Powerplants, Model studies, Coal-fired power- 
plant cooling, *Colorado River basin, Coal slurry, 
*Energy development, Upper Colorado River 
basin. 


Maps were made of the Upper Colorado River 
Basin showing locations of coal deposits, oil and 
gas, oil shale, uranium, and tar sand, in relationship 
to cities and towns in the area. Superimposed on 
these are locations of wells showing four ranges of 
water quality; 1,000-3,000 mg/1, 3,000-10,000 mg/ 
1, 10,000-35,000 mg/1, and over 35,000 mg/1. In- 
formation was assembled relative to future energy- 
related projects in the upper basin, and estimates 
were made of their anticipated water needs. Using 
computer models, various options were tested for 
using saline water for coal-fired power plant cool- 
ing. Both cooling towers and brine evaporation 
ponds were included. Information is presented of 
several proven water treatment technologies, and 
comparisons are made of their cost effectiveness 
when placed in various combinations in the power 
plant makeup and blow-down water systems. A 
relative value scale was developed which com- 
pares graphically the relative values of waters of 
different salinities based on three different water 
treatment options and predetermined upper limits 
of cooling tower circulating salinities. Samples 
were analyzed in the laboratory to determine 
which constituents had been leached from or ab- 
sorbed by the coal, and what possible deleterious 
effects this might have on the burning properties of 
the coal, or on the water for culinary use or 
irrigation. 

W80-06698 


HEAT TRANSPORT IN GROUNDWATER SYS- 
TEMS, VOLUME I: FINITE ELEMENT 
MODEL, 

Texas Water Resources Inst., College Station. 

E. K. Grubaugh, and D. L. Reddell. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-104127, 
Price codes: A09 in paper copy, AO] in microfiche. 
Technical Report No. 104-Vol. I, August 1980. 188 
p, 16 Fig, 4 Tab, 49 Ref,4 Append. OWRT-A-039- 
TEX (1), 14-34-0001-7091. 


Descriptors: Numerical analysis, Groundwater, 
*Solar radiation, Aquifers, *Heat transfer, Heated 
water, *Model studies, Equations, Temperature, 
Pressure, Energy, *Thermal water, Thermal strati- 
fication, Solar energy, Solar collectors, Testing 
procedures, *Injection wells, Aquifer characteris- 
tics, *Water reuse. 


A numerical simulation model was developed to 
predict the response of a multiple groundwater 
aquifer to the operation of an injection and pump- 
ing wells system transporting hot water (heated by 
solar collectors) for long-term aquifer storage of 
solar energy. The objectives included the develop- 
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ment of numerical models to evaluate the non- 
steady, areal, hydrostatic pressure distribution and 
water movement, and to evaluate the non-steady, 
areal, heat transfer and temperature distribution, in 
a multiple aquifer groundwater system. The devel- 
oped models were then combined into a numerical 
simulation that would predict water temperature 
and pressure throughout the aquifer system when 
hot/cold pumping and injection wells are operat- 
ed. The resultant numerical model allows accurate 
prediction of fluid pressures and location of the 
sharp thermal front. Application to a variety of 
convention-conduction groundwater problems is 
possible. Appendices contain a simulated flow 
chart, derivations of equations, computer program 
listings, and vector operations. The developed nu- 
merical model simultaneously solved the ground- 
water flow and energy transport equations, using a 
finite difference approximation for the time deriva- 
tive and 3-dimensional Galerkin-finite element ap- 
proximations for the space derivatives. (See also 
W80-06700) (Zielinski-IPA) 

W80-06699 


HEAT TRANSPORT IN GROUNDWATER SYS- 
TEMS, VOLUME II: LABORATORY MODEL, 
Texas Water Resources Inst., College Station. 

D. B. Reed, and D. L. Reddell. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-!04135, 
Price codes: AO8 in paper copy, AOI in microfiche. 
Technical Report No 104 - Vol II, August 1980. 
158 p, 32 Fig, 3 Tab, 42 Ref, 2 Append. OWRT-A- 
039-TEX (2), 14-34-0001-7091. 


Descriptors: *Solar radiation, Groundwater, 
Aquifers, *Heat transfer, Heated water, *Model 
studies, Numerical analysis, Solar energy, Solar 
collectors, Measurement, Pressure, Temperature, 
Energy, Energy dissipation, Thermal conductivity, 
Thermal properties, Physical properties, Pumps, 
*Thermal water, *Injection wells, Aquifer charac- 
teristics, *Thermal energy, *Water reuse. 


A laboratory model tank (1.8288 in deep, 0.2 
radian sector, with 7.01 m in the radial direction) 
was constructed to simulate injection of hot water 
(heated from solar collectors) into a confined 
aquifer. Temperature and pressure data were taken 
to monitor the hot water front as it moved through 
the model. Temperatures were measured at 6 dif- 
ferent radial distances from the well and 7 vertical 
heights above the bottom of the flow layer. Four 
runs were made with water supplied to the tank at 
constant temperature and flow rate, one in which 
no heat transfer occurred and hydraulic conductiv- 
ity was measured, three in which heat transfer was 
monitored. For the latter runs, hydraulic conduc- 
tivity increased as aquifer temperature increased. 
Injection rates were only indirectly related to ther- 
mal efficiency, for which the flow layer thickness 
had the greatest effect. As thickness increased, 
thermal efficiency increased. Since an angular sym- 
metry assumption was not met, the model did not 
simulate the injection and pumping of hot fluid 
into a confined aquifer. It is suggested that a nu- 
merical model be developed that models the labo- 
ratory model and that the data obtained could be 
used for numerical model validation. (See also 
W80-06699)(Zielinski-IPA) 

W80-06700 


3D. Conservation In Domestic and 
Municipal Use 


NATIONAL CONFERENCE ON WATER CON- 
AND 


SERVATION MUNICIPAL 
WASTEWATER FLOW REDUCTION. 
Environmental Protection Agency, Washington, 
DC. Facility Requirements Div. 

Proceedings, Conference held November 28, 29, 
1978, Chicago, IL, EPA/430/9-79-015, August 
1979. 288 p, 15 Fig, 29 Tab, 106 Ref. 68-03-2674. 


Descriptors: *Water conservation, *Municipal 
water, *Municipal wastes, *Conferences, Conser- 
vation, Waste water disposal, Environmental ef- 
fects, Water utilization, Water policy, Wastes, 
Water management, Water resources, Regulation, 
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Economics, Costs, Land use, Water quality, Water 
reuse, Reclaimed water. 


Papers in this Proceedings are grouped into six 
major topic area sessions, covering perspective on 
the problem, regulation of water resource, water 
conservation technology, education and public 
participation, water and waste water management 
issues, and case studies of water resource manage- 
ment, with each sectio~ comprised of 4-6 papers. 
The text of President Carter’s June 6, 1978 message 
to the Congress on Federal Water Policy, an over- 
view paper by J. G. Speth of the Council on 
Environmental Quality, and five papers from EPA 
representatives are included in the 30 papers given. 
Other papers were presented by various Federal, 
State, county, university, and private business rep- 
resentatives. The Conference was funded by the 
Facility Requirements Division, Office of Water 
Programs, U.S. Environmental Protection Agency 
through the Environmental Research Information 
Center (Cincinnati). (Zielinski-IPA) 

W80-06647 


3E. Conservation In Industry 


REUSE OF FERMENTATION BRINES IN THE 
CUCUMBER PICKLING INDUSTRY: EXECU- 
TIVE SUMMARY, 

Michigan State Univ., East Lansing. Dept. of Food 
Science and Human Nutrition. 

R. F. McFeeters, W. Coon, M. P. Palnitkar, M. 
Velting, and N. Fehringer. 

Environmental Protection Agency, Industrial En- 
vironmental Research Laboratory, Cincinnati, 
Ohio (1978). 11 p, 1 Fig, 2 Tab. S-803825. 


Descriptors: *Food processing industry, *Brines, 
*Recycling, Heat treatment, Chemicals, Treat- 
ment, Circulation, On-site investigations, Econom- 
ics, Vegetable crops, Cost-benefit analysis, Quality 
control, Fungi, Fungicides, Operations research, 
Feasibility studies, “Cucumber brine reuse, Cu- 
cumber pickling industry, Fermentation brines. 


The commercial, technological, and economic 
feasibility of recycling spent cucumber fermenta- 
tion brine from the processed cucumber pickling 
industry was investigated and the results indicate 
that brine recycling is practical on a commercial 
scale. Heat or chemical treatments of the spent 
brine were used and studies were carried out to 
determine the adequacy of these brine treatment 
procedures. Heat treatment of the spent brine for 
30 sec at 90.5 degrees C destroyed 99.98% of the 
pectinases from fungi common on cucumber fruits 
and flowers. The Penicillium janthinellum pectin- 
ase activity was reduced to 1% of the original 
activity by raising the 72 degree F brine pH to 11.2 
or higher for at least 37 hr. No significant accumu- 
lations of metals or pesticides were found to occur 
in the brine recycling and the brine can be reused 
for at least three fermentations with no decrease in 
the quality of the pickles. The heat treatment proc- 
ess gave a small net savings and the chemical 
treatment gave a small net cost, although plant 
economics will depend on local conditions. 
(Sidney-IPA). 

W80-06562 


INEXPENSIVE PURIFICATION OF UREA 
WASTE STREAMS, 

Standard Oil Co. (OH), Cleveland. (Assignee). 

For primary bibliographic entry see Field 5D. 
W80-06950 
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AUTOMATIC LIQUID FLOW 
DEVICE, 

D. D. Moore. 

U.S. Patent No 4,182,371, 7 p, 8 Fig, 3 Ref; Official 
Gazette of the United States Patent Office, Vol 
990, No 2, p 516, January 8, 1980. 


CONTROL 


Descriptors: *Patents, *Irrigation, *Water control, 
Flow control, Automatic control, Irrigation effi- 
ciency, Equipment, Valves, Flow control device. 
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An automatically actuated liquid flow control 
device or valve is provided which serves to start 
or stop the flow of a liquid, e.g., water, through a 
supply line at a desired time or, in the case of 
stopping the flow of a liquid, after a predetermined 
amount of liquid has passed through the valve. The 
liquid flow control valve includes an expandable 
balloon-like bladder or reservoir. The automatic 
liquid flow control valve is particularly adapted 
for use in conjunction with lawn or garden water- 
ing systems or fields to be irrigated at night with 
the flow of water being started to stop at a prede- 
termined time or after a predetermined amount of 
water has been delivered. (Sinha - OEIS) 
W80-06458 


METHOD OF CONTROLLING THE RELA- 
TIVE HUMIDITY IN A SOIL ENVIRONMENT 
AND APPARATUS FOR ACCOMPLISHING 
SAME, 

L. Ornstein. 

U.S. Patent No 4,182,357, 8 p, 5 Fig, 15 Ref; 
Official Gazette of the United States Patent Office, 
Vol 990, No 2, p 510, January 8, 1980. 


Descriptors: *Patents, *Irrigation, *Soil moisture, 
*Soil-water-plant relationships, Soil physical prop- 
erties, Hygrometry, Automatic control, Water 
conservation, Water delivery, Relative humidity 
control. 


A method and apparatus are disclosed for control- 
ling the relative humidity of a soil environment at a 
pre-set value using an enclosed volume of a water- 
soluble or water-swellable material. The enclosed 
volume is separated from the external environment 
by a relatively stiff and strong semipermeable 
membrane and is separated from a pressurized irri- 
gation water supply by a water-impermeable con- 
Strictable flexible section or diaphragm in the 
supply line. When the soil is more moist than the 
pre-set value, intake of water through the mem- 
brane causes expansion of the water-swellable ma- 
terial which in turn constrict the flexible section of 
the water supply line to interrupt the flow of water 
to the soil. When the soil moisture falls below the 
pre-set value, egress of water from the water- 
swellable material releases the constricting force 
on the flexible section thereby allowing increased 
flow of water through the flexible section of 
supply line to the soil. This process, which is called 
hygrostatic irrigation, is especially useful for opti- 
mized and unattended control and delivery of 
water to the root system of a plant growing in soil 
as well as for water conservation in the agricultur- 
al irrigation of arid regions. It also permits the 
optimized delivery to a plant, on a continuous basis 
in proportion to the water consumed, of nutrients, 
e.g. fertilizers dissolved at appropriate low concen- 
trations in the supply water. (Sinha - OEIS) 
W80-06459 


SELF-PROPELLED IRRIGATION APPARA- 
TUS, 

L. C. Murray. 

U.S. Patent No 4,182,493, 7 p, 225 Fig, 5 Ref; 
Official Gazette of the United States Patent Office, 
Vol 990, No 2, p 558, January 8, 1980. 


Descriptors: *Patents, *Irrigation systems, *Sprin- 
kler irrigation, Application equipment, Lateral 
conveyance systems, Irrigation practices, Irriga- 
tion efficiency, Self-propelled 
apparatus(Irrigation). 


A sprinkler irrigation system is adopted to be 
moved along a pressurized water supply line. The 
apparatus includes valves placed at predetermined 
intervals along the upper surface of the water 
supply pipe. The valves are connected with the 
interior of the pipe through apertures. The valves 
have gates which are actuated by longitudinally- 
extending levers along-side the valve housing. A 
self-propelled trolley on wheels runs along the 
water supply pipe. Mounted on the trolley are a 
valve actuating mechanism and a water receptable. 
The valve actuating mechanism has a housing and 
lowers itself over the valve on the water pipe as it 
moves forward and thereby depresses the level to 
open the valve gates, permitting the water to pass 
from the pipe to the water receptable. The water 


passes from the water receptable to the distribution 
system which is comprised of a secondary water 
pipe extended laterally outwardly from the trolley 
along one or more self-propelled towers. Sprin- 
kling devices can be attached along the pipe. An 
alignment device on the pipe at each tower is 
connected to the tower propulsion unit, and main- 
tains the tower in alignment with the trolley to 
prevent breaks or bends in the secondary water 


Ge. (Sinha - OEIS) 
80-06461 


ANTI SIDE SPLASH DRIVE ARM FOR AN 
IMPACT DRIVE SPRINKLER, 

er Mfg. Corp., Azusa, CA (Assignee). 

W. J. Wichman, and R. W. Patterson. 

U.S. Patent No 4,182,494, 8 p, 7 Fig, 7 Ref; Official 
Gazette of the United States Patent Office, Vol 
990, No 2, p 558, January 8, 1980. 


Descriptors: *Patents, *Irrigation systems, *Sprin- 
kler irrigation, Application equipment, Irrigation 
practices, Irrigation efficiency. 


A new and improved drive arm for an impact 
drive sprinkler which occupies relatively little 
space is capable of effectively driving the sprinkler 
in the forward and reverse directions when operat- 
ing at relatively low supply pressures. This is ac- 
complished generally by a new reaction member 
on the arm which deflects the stream of water 
ejected from the nozzle of the sprinkler through a 
first obtuse angle thereby directing the stream rear- 
wardly with respect to its original direction, and 
then through a second obtuse angle, approximately 
equal to the first angle, and ejects the stream of 
water in a direction substantially parallel to the 
stream ejected from the nozzle. By this arrange- 
ment the sprinkler is capable of operating effective- 
ly in both full and part circle applications and the 
undesirable side s fash is eliminated during oper- 
ation. (Sinha - OEIS) 

W80-06462 


UNDERGROUND PERCOLATION HEAD AND 
WATERING SYSTEM, 

R. McEntyre. 

U.S. Patent No 4,182,583, 4 p, 3 Fig, 6 Ref; Official 
Gazette of the United States Patent Office, Vol 
990, No 2, p 588, January 8, 1980. 


Descriptors: *Patents, *Irrigation systems, *Sub- 
surface irrigation, Application equipment, Irriga- 
tion operation and maintenance, Irrigation efficien- 
cy. 


This invention relates generally to underground 
irrigation systems and more specifically to the 
equipment required by such systems in the form of 
pipes, covers, valves and the like. This invention 
provides a means by which existing conventional 
surface sprinkling systems may be easily converted 
to the underground variety. The percolation head 
is essentially a cover spaced apart from and sized 
to make with the upper surface of an underground 
water distribution pipe — which holes are 
provided along the upper surface of the pipe for 
releasing the water. When mated with a pipe and 
over an opening in it, the entire lower half of the 
head forms an enlarged space open to the ground 
through which water is allowed to directly perco- 
late into the ground, although the actual opening 
for the water is not in direct contact with the 
ground preventing dirt from clogging the open- 
ings. (Sinha - OEIS) 

W80-06465 


BAYESIAN ANALYSIS OF ENERGY PRICES 
ON IRRIGATION, 

Arizona Univ., Tucson. Dept. of Agriculture Eco- 
nomics. 

R. J. McAniff, M. Flug, and J. Wade. 

Journal of the Water Resources Planning and Man- 
agement Division, ASCE, Vol 106, No WR2, 
Proc. Paper 15548, p 401-408, July 1980. OWRT 
A-089-ARIZ (2), 14-34-0001-9003. 


Descriptors: *Energy, Flood irrigation, *Irrigation 
systems, Prices, Pricing, *Cost analysis, Sprinkler 
irrigation, *Pumping, Costs, Evaluation, *Bayes 
theorem. 


Recent increases in the price of energy for pump- 
ing water and declining aquifers have resulted in a 
reevaluation of irrigation systems, techniques and 
ractices. Given various projected energy price 
increases, the agricultural producer is faced with 
the problem of selecting that strategy which mini- 
mizes the costs of irrigation over the life of the 
system. The available systems provide a range of 
choices from energy efficient capital intensive sys- 
tems to less expensive systems which may utilize 
more energy. Since future energy costs are un- 
known, a choice must be made in which one of the 
variables is stochastic in nature. By considering the 
probabilities of future energy price increases, an 
irrigation system can be selected that minimizes 
long-run expected costs. A decision framework 
that may be utilized for optimal system selection is 
based on Bayesian decision theory, a method in 
which prior information is incorporated with addi- 
tional information to estimate revised probabilities 
for decision making. 
W80-06505 


A DECISION ANALYSIS FRAMEWORK FOR 
EVALUATING COSTS OF WATER APPLICA- 
TION IN PRODUCTIVE AGRICULTURE, 
Arizona Univ., Tucson. Dept. of Agricultural Eco- 
nomics. 

J. C. Wade, R. J. McAniff, and M. Flug. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-223894, 
Price codes: A03 in paper copy, AO] in microfiche. 
— Completion Report, July 1980. 29 p, 4 Fig, 
9 Tab, 23 Ref. OWRT A-089-ARIZ (1), 14-34- 
0001-9003. 


Descriptors: *Costs analysis, *Irrigation systems, 
*Agriculture, *Water conservation, Evaluation, 
Methodology, Energy, Pumping, Economics, 
Prices, *Bayesian decision theory. 


The uncertainty of energy prices in the recent past 
suggests that farm managers must carefully consid- 
er risks in accessing the lifetime cost of alternative 
irrigation systems. The use of conventional deci- 
sion theory augmented with Bayesian theory pro- 
vides a way of examining both the traditional 
variability of energy prices and of updating this 
variability with information provided by most 
recent examples. The procedure is outlined in this 
report and an empirical application is used as an 
illustration of the methodology. 


SELF-STEERING CROP IRRIGATOR, 
H. Tidwell. 

U.S. Patent No. -4,185,774, 5 p, 6 Fig, 6 Ref; 
Official Gazette of the United States Patent Office, 
Vol 990, No 5, p 1654, January 29, 1980. 


Descriptors: *Patents, *Irrigation systems, *Distri- 
bution systems, Application equipment, Irrigation 
efficiency, Irrigation practices, *Self-steering irri- 
gator. 


An irrigation boom of sufficient length to span a 
number of crop rows has multiple angularly adjust- 
able dual valved water distributors along its length 
and is carried on a utility platform which mounts a 
self-contained power drive means for dual traction 
wheels of the irrigator and a hose reel which 
supplies water to the boom from a remote source. 
A forward guidance and stabilizer wheel follows 
small furrows produced by a furrow former ahead 
of such wheel and a trailing steering arm carries a 
shoe which follows in the small furrows rearward- 
ly of the furrow former and rimmed guidance 
wheel. (Sinha-OEIS). 

W80-06569 


IRRIGATION SYSTEM SELECTION FOR 
MAXIMUM CROP PROFIT, 

Utah State Univ., Logan. Dept. of Agricultural 
and _ oes Engineering. 

R. W. Hill, and J. Keller. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol 23, No 2, p 366-372, March- 
April 1980. 8 Fig, 4 Tab, 8 Ref. AID/csd-2459. 


Descriptors: *Irrigation, *Irrigation design, *Irri- 
gation systems, *Model studies, Mathematical 





models, Irrigation efficiency, Crops, Costs, Eco- 
nomics, Furrow irrigation, Sprinkler irrigation, Ir- 
rigation practices, Optimization, Computer models, 
Computer programs, Design. 


The selection of irrigation systems and manage- 
ment of irrigation water to maximize profit from 
crop production implies an optimization process of 
some sort. Such an optimization of irrigation 
system design is a complicated task and most often 
it is done by intuition. It involves the physical 
system, crop growth patterns, crop response to 
water and fertility and on-farm management prac- 
tices. This paper presented a methodology for re- 
lating the selection of irrigation system design pa- 
rameters to the crop production profitability. Irri- 
gation system uniformity along with the schedul- 
ing of applied water has an important effect on 
crop yield and thus net farm income. A computer- 
ized technique was used which related system uni- 
formity and scheduling practices to crop growth 
and production. For a given irrigation system 
design, furrow, sprinkle, or trickle, and a particular 
scheduling scheme, the seasonal water application 
which will maximize the net profit from a specified 
crop can be estimated. (Sims-ISWS) 

W80-06674 


RUNOFF, EROSION, AND CROP YIELD SIM- 
ULATION FOR LAND USE MANAGEMENT, 
Science and Education Administration, Oxford, 
MS. Sedimentation Lab. 

4 aang bibliographic entry see Field 4A. 


DISTRIBUTION PATTERNS OF HOME LAWN 
SPRINKLERS, 

Wyoming Univ., Laramie. Dept. of Agricultural 
Engineering. 

G. L. Kerr, L. O. Pochop, J. Borrelli, and D. A. 
Anderson. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol 23, No 2, p 387-392, March- 
April 1980. 1 Fig, 6 Tab, 8 Ref. 


Descriptors: *Sprinkling, *Sprinkler irrigation, 
*Lawns, *Distribution patterns, Evaluation, Test- 
ing, Testing procedures, Equipment, Data process- 
ing, Statistics, Statistical methods, Irrigation, Irri- 
gation efficiency, Irrigation practices, Home lawn 
sprinklers. 


Distribution patterns of six typical lawn sprinkler 
types were determined during the summer of 1977. 
Tests were conducted on four sprinklers from each 
type under three pressure levels. Christiansen’s 
Uniformity Coefficients (UCC) were calculated for 
the original pattern and for various overlaps of the 
sprinklers. Overlaps required to achieve minimum 
acceptable UCC values were then determined. The 
output of each sprinkler was measured and applica- 
tion rates were calculated for individual pattern 
sizes at the three pressure levels. Two important 
factors for effective lawn watering include: (1) use 
of the proper overlap for an individual sprinkler 
type, and (2) determining the application rate in 
Pron’ to apply the proper amount of water. (Sims- 


) 
W80-06677 


SIMULATION OF SOIL WATER AND SALT 
REGIMES DURING TRICKLE IRRIGATION, 
Arizona Univ., Tucson. 

A. W. Warrick, and D. O. Lomen. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-103046, 
Price codes: A03 in paper copy, AO] in microfiche. 
Project Completion Report, July 1980. 38 p, 14 
Fig, 4 Tab, 21 Ref. OWRT-B-064-ARIZ (4), 14-34- 
0001-8059. 


Descriptors: *Soil water movement, *Irrigation 
water, *Mathematical models, Evaporation, Soil 
moisture, Plant growth, Root zone, Root systems, 
Row spacing, *Trickle irrigation, High frequency 
irrigation, Matrix flux potential. 


Mathematical models for determining the moisture 
pattern resulting from various configurations oc- 
curring in trickle irrigation were developed. Par- 
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ticular emphasis was on the effect of water uptake 
by plant roots. Examples are given for one, two 
and three dimensional geometries. For one dimen- 
sional flow, a solution was developed which in- 
cludes an evaporative type surface condition in 
addition to water uptake by plant roots. A newly 
developed solution for a cylindrical rooting 
volume allows fairly simple equations to describe 
single plant dynamics. Nomographs are included to 
allow easy application of the results without repro- 
ducing or utilizing lengthy mathematical expres- 
sions. 

W80-06688 


AUTOMATION OF PIVOT SPRINKLER IRRI- 
GATION SYSTEMS TO MORE EFFICIENTLY 
UTILIZE RAINFALL AND _ IRRIGATION 
WATER, 

Texas Water Resources Inst., College Station. 

C. W. Wendt, J. R. Runkles, M. D. Gerst, H. P. 
Harbert, III, and R. B. Hutmacher. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-103319, 
Price codes: AOS in paper copy, AO1 in microfiche. 
Research Project Completion Report, Technical 
Report No 107, August, 1980. 75 p, 24 Fig, 15 Tab, 
45 Ref, 1 Append. OWRT-A-044-TEX (1), 14-34- 
0001-8046, 14-34-0001-9046. 


Descriptors: “Irrigation systems, *Automation, 
*Sprinkler irrigation, Water control, Irrigation 
water, Irrigation efficiency, Wells, Water require- 
ments, Sprinkling, Water utilization, Crops, Texas, 
Farms, Agriculture, Rainfall, Plant growth, Soii 
types, Evapotranspiration, Soil water tension, Soil- 
water-plant relationships, Water 
management(Applied), Pivot sprinkler, Earth(TX). 


Development of automated pivot sprinkler irriga- 
tion systems was studied near Earth, Texas, using 
irrigation systems on producers farms. Evaluations 
undertook to determine whether such automated 
systems use less water/energy than manually-oper- 
ated systems. Sensors with transmitters and receiv- 
ers (separately or in combination) were construct- 
ed and tested to control the irrigation systems by 
wind, soil water tension, and rainfall. It was not 
possible to determine whether automated systems 
use less water/energy than manually-operated sys- 
tems, principally due to the low capacity of the 
wells (114-204 cu m/hr) supplying the irrigation 
systems. The well capacity needs to be at least 284 
cu m/hr for crop water requirements and losses 
due to evaporation/runoff. Low well water supply 
resulted in soil water tension out of the tensiometer 
range for the last 60 days of the growing season. 
Variations in soil water tension and content be- 
tween irrigation systems and within irrigation 
system quadrants was considerable. Irrigation sys- 
tems having lower crop water requirements 
(cotton) could probably be automated easier than 
corn. Wind/rainfall controls can increase water use 
efficiency more than soil water sensor controls, 
while wind controls during pre-irrigation could aid 
producers having remote irrigation systems. (Zie- 
linski-IPA) 

W80-06701 


WATER SYSTEMS MANAGEMENT 
GUIDE, 

Water and Power Resources Service, Denver, CO. 
Engineering and Research Center. 

J. F. Buchheim, L. F. Ploss, and L. A. Brower. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-220973, 
Price codes: A04 in paper copy, AO1 in microfiche. 
Report No REC-ERC-80-3, April 1980. 86 p, 19 
Fig, 4 Tab, 2 Append. 


USERS 


Descriptors: *Irrigation programs, *Water man- 
agement, *Computer programs, *Water conserva- 
tion, Irrigation, Farms, Crop production, Evapo- 
transpiration, Agriculture, Computer models, 
Water requirements, Scheduling, Crops, Soil mois- 
ture, Data processing, Schedules, Soil types, *Irri- 
gation systems users guide. 


This Guide describes scheduling principles, appli- 
cation, and description and use of a computer- 
supported program (time irrigation management 
services (TIMS)) for improving project operations 
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for effective utilization of irrigation water. The 
program integrates on-farm water management 
with water distribution system operations to gain 
overall water management at the irrigation project 
level. The TIMS computer program is simple to 
operate and can be used on smaller minicomputers. 
The procedure incorporates crop coefficients for 
various crops, based on the ratio of evapotranspira- 
tion (ET) rate of a specific crop to that for a 
reference crop (e.g., healthy alfalfa with 10-12 in. 
top growth). For the purpose of scheduling irriga- 
tions, a daily water budget analysis is made for 
each field using the daily ET rate, effective irriga- 
tion amounts, and precipitation date. This informa- 
tion is used to compute the daily soil moisture 
depletion (SMD). The optimum level of SMD is 
termed the allowable depletion, determined by 
projecting the crop ET rate in crop season time. 
Field irrigation scheduling provides the irrigator/ 
farm manager with daily soil moisture status on 
each field, and gives the irrigator the optimum date 
and amount of the next irrigation. (Zielinski-IPA) 
W80-06712 


WATER ACCUMULATOR-DISTRIBUTOR FOR 
AGRICULTURAL SPRINKLER, 

Toro Co., Riverside, CA. (Assignee). 

E. J. Hunter. 

U.S. Patent No 4,177,926, 9 p, 6 Fig, 7 Ref; Official 
Gazette of the United States Patent Office, Vol 
989, No 2, p 514, December 11, 1979. 


Descriptors: *Patents, *Irrigation, *Sprinkler irri- 
gation, *Distribution systems, Storage, Valves, Ir- 
rigation efficiency, Irrigation practices, Applica- 
tion equipment. 


An accumulator-distributor gathers a quantity of 
water under pressure and rapidly discharges it in 
bursts so that large agricultural areas can be wa- 
tered from a low volume source of irrigation 
water. An expandible chamber is provided having 
a flexible diaphragm as one wall. Bias means car- 
ried by the flexible diaphragm are adapted to exert 
a pressure upon the valve member closing the 
outlet opening from the chamber an amount insuf- 
ficient to retract the valve against the differential 
pressure of the accumulated water. A second 
member is adapted to contact and lift the valve 
member from the valve seat at the point of maxi- 
mum expansion of the chamber whereby the differ- 
ential pressure is removed from the valve and the 
bias means is able to rapidly withdraw the valve 
member completely from the outlet opening from 
the chamber to allow the rapid and complete ex- 
pulsion of the accumulated water in an optimal 
manner. (Sinha-OEIS) 
10-06806 


SIDE WALKING IRRIGATION SYSTEM, 

Miller Brothers Farms, Inc., Cordele, GA. (As- 
signee). 

C. S. Miller. 

U.S. Patent No 4,184,639, 7 p, 4 Fig, 6 Ref; Official 
Gazette of the United States Patent Office, Vol 
990, No 4, p 1278, January 22, 1980. 


Descriptors: *Patents, *Irrigation, *Irrigation sys- 
tems, *Lateral convenance structures, Application 
equipment, Irrigation efficiency, Irrigation prac- 
tices, Prime mover wheeled towers. 


A first steerable prime mover wheeled tower and a 
number of laterally spaced intermediate and end 
towers collectively carry a horizontal irrigation 
conduit which receives water through a hose 
dragged behind the prime mover wheeled tower. 
The irrigation conduit is supported by a truss 
structure extending between the tops of the several 
towers. Electric drive motors on the individual 
towers are powered in proper sequence to cause 
the intermediate and end wheeled towers to follow 
the linear path of the prime mover wheeled tower 
without appreciable lag. A system of control 
switches responds to tension in a control cable 
connected with a spring-loaded crank element on 
the prime mover wheeled tower to produce auto- 
matic activation of the control switches. (Sinha - 
OEIS 

W80-06810 
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OPTIMAL SEASONAL IRRIGATION APPLI- 
CATION ANALYSIS, 

Wastequip, Inc., Davis, CA. 

W. E. Hart, D. I. Norum, and G. Peri. 

Journal of the Irrigation and Drainage Division, 
American Society of Civil Engineers, Vol 106, No 
IR3, Proceedings Paper 15687, p 221-235, Septem- 
ber 1980. 4 Fig, 1 Tab, 26 Ref, 3 Append. 


Descriptors: *Irrigation, *Optimization, *Model 
studies, Mathematical models, Infiltration, Percola- 
tion, Water table, Depth, Leaching, Nutrients, 
Crops, Rates of application, Costs, Seasonal, Dis- 
tribution patterns, Soil water, Soil water move- 
ment, Water conservation, Irrigation water. 


The concept of an optimal seasonal depth of infil- 
trated water for an irrigated crop was developed 
for the case when the yield is a quadratic function 
of the depth of water infiltrated and the water 
distribution function is known. The cost of drain- 
age was taken into consideration for those situa- 
tions when the infiltrated depth is large enough to 
cause reductions in yield or large enough to war- 
rant installation of a drainage system because of 
water logging or drainage problems elsewhere. In 
addition, the cost of leached nutrients or penalties 
or both for excess deep percolation were consid- 
ered. An example was used to show how to deter- 
mine the optimal infiltrated depth when the yield 
function and water distribution function are 
known. It was also shown how one can determine 
how much additional capital can be spent to im- 
prove an irrigation system’s uniformity in order to 
increase the profit. (Sims-ISWS) 

W80-06827 


ESTIMATING WATER USED BY IRRIGATED 
CORN IN WEST CENTRAL MINNESOTA, 
Science and Education Administration, Morris, 


MN. North Central Soil Conservation Research 
Lab. 

A. S. Dylla, D. R. Timmons, and H. Shull. 

Soil Science Society of America Journal, Vol 44, 
No 4, p 823-827, July-August 1980. 5 Fig, 2 Tab, 
10 Ref. 


Descriptors: ‘Irrigation, *Evapotranspiration, 
*Corn(Field), *Minnesota, On-site investigations, 
Lysimeters, Measurement, Mathematical models, 
Estimating equations, Water requirements, Soil 
water, Soil moisture, Irrigation water, Evapora- 
tion, Agriculture, *Water utilization, Evapotran- 
spiration estimation. 


Irrigation development in Minnesota is expanding 
rapidly on the sandy and droughty soils of which 
there is considerable area. Construction of suitable 
wells into underlying gravel aquifers has facilitated 
the rapid growth. The objective of this study was 
to measure water use by irrigated corn in west 
central Minnesota for comparing with current esti- 
mating methods for irrigation scheduling. Lysi- 
meters, 1.75 m diameter by 1.22 m deep, located in 
irrigated corn (Zea mays L.) plots were used to 
measure water use or evapotranspiration (ET) 
amounts. Four years of comparisons were made of 
measured ET to amounts calculated with the 
standard and refined Jensen-Haise potential ET 
equations and corn crop coefficients from south- 
eastern North Dakota data. Measured ET was also 
compared with ET estimates determined by the 
Lundstrom-Stegman ‘checkbook method,’ and by 
crop coefficients with pan evaporation. Crop coef- 
ficients with pan evaporation provided the better 
ET estimates, however, the ‘checkbook method’ 
was the simplest and was about as accurate for 
estimating ET as the Jensen-Haise potential ET 
equation with southeastern North Dakota crop co- 
efficients. (Sims-ISWS) 

W80-06840 


IRRIGATION SYSTEM, 

G. R. Ferguson, and E. D. Freeman. 

U.S. Patent No 4,186,763, 6 p, 5 Fig, 4 Ref; Official 
Gazette of the United States Patent Office, Vol 
991, No 1, p 112, February 5, 1980. 


Descriptors: *Patents, *Irrigation systems, *Irriga- 
tion efficiency, Water distribution(Applied), Water 
control, Hydraulic systems, Pipes. 


The object of the invention is to facilitate the use 
of hydraulic fluid operated drives for circular irri- 
= systems. The conduit system which estab- 
ished fluid communication between the hydraulic 
fluid circulating device and a drive motor includes 
a rotary joint encircling the axis of rotation defined 
by the delivery pipe. The rotary joint conducts 
hydraulic fluid flow between the drive motor and 
the circulating pump during rotation of the distri- 
bution pipe of the irrigation system about the i, 
erally vertical water delivery pipe. (Sinha - OEIS) 
W80-06939 


PROGRAM CONTROL FOR CENTER POST 
IRRIGATION SYSTEM, 

Colkhi, Inc., San Diego, CA. (Assignee). 

E. F. Jacobi, and M. R. Madden. 

U.S. Patent No 4,186,880, 9 p, 8 Fig, 4 Ref; Official 
Gazette of the United States Patent Office, Vol 
991, No 1, p 155, February 5, 1980. 


Descriptors: *Patents, *Irrigation systems, *Auto- 
matic control, Irrigation efficiency, Irrigation prac- 
tices, Flow control, Electronic equipment. 


The disclosure entails a program controlled multi- 
loop system for providing even distribution of irri- 
pase | water over normally square plots. More 
specifically the system includes control loops con- 
nected to a center post irrigation system which 
control the advance rate, the flow rate, select an 
end gun nozzle, and select the elevation of the end 
gun under program control to provide even irriga- 
tion and full coverage of corners. (Sinha-OEIS) 


IRRIGATION MACHINE, 

Long Mfg. NC, Inc., Tarboro. (Assignee). 

W. R. Long. 

U.S. Patent No 4,186,881, 11 p, 12 Fig, 16 Ref; 
Official Gazette of the United States Patent Office, 
Vol 991, No 1, p 155, February 5, 1980. 


Descriptors: *Patents, *Irrigation systems, *Appli- 
cation equipment, Irrigation efficiency, Irrigation 
practices, Water pressure, Hoses, Turbines. 


The invention provides an irrigation machine of 
the type which includes a rotatable reel with a 
hose connected to a source of water under pres- 
sure. It has a travelling carriage connected to one 
end of the hose and also has a water drive turbine 
on the vehicle so that water passing through the 
hose drives the reel to coil the hose thereon and 
pull the travelling carriage toward the vehicle at a 
selected speed so that a large area of earth is 
irrigated. (Sinha-OEIS) 

W80-06941 


APPARATUS FOR WATERING AND DRAIN- 
ING SOIL, 

ages AG, Oftringen (Switzerland). (Assign- 
ee). 

J. P. Izatt. 

U.S. Patent No 4,188,154, 8 p, 4 Fig, 7 Ref; Official 
Gazette of the United States Patent Office, Vol 
991, No 2, p 578, February 12, 1980. 


Descriptors: *Patents, *Irrigation, *Subsurface irri- 
gation, *Irrigation practices, *Drainage, Irrigation 
efficiency, Soil-water-plant relationships, Applica- 
tion equipment. 


The invention provides an apparatus which, when 
used for irrigation or watering, provides for entry 
of water into the adjacent soil in a trickle of 
sufficiently low pressure not to cause washing 
away or shifting of portions of the soil, but which 
is nevertheless capable of being employed for 
drainage or dewatering without the need for any 
adjustment or modification. An inner small-diame- 
ter duct is secured eccentrically inside an outer 
large-diameter duct with the walls of the ducts 
closely adjacent to one another along their tops. 
Ports through the wall of the inner duct provide a 
sump in its bottom and are spaced below its top to 
provide an air chamber above the sump. The outer 
duct also has ports providing a shallow sump in the 
bottom of the outer duct and an air chamber 
above. During irrigation, water falls from the inner 
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duct to the sump in the outer duct, then flows cut 
through the outer duct ports. For drainage, water 
rises in the outer duct to the level of the ports in 
the inner duct, while slime and sediment remain in 
the wor by the outer duct. (Sinha-OEIS) 
W80-06942 


4. WATER QUANTITY 
MANAGEMENT AND 
CONTROL 


4A, Control Of Water On The 
Surface 


UNDERDRAINAGE PIPE, 

Mitsui Petrochemical Industries Ltd., 
(Japan). ogee 

Ss. Hieda, Y. Uehara, and M. Inaba. 

U.S. Patent No 4,182,580, 6 p, 11 Fig, 6 Ref; 
Official Gazette of the United States Patent Office, 
Vol 990, No 2, p 587, January 8, 1980. 


Tokyo 


Descriptors: *Patents, *Drainage systems, *Sub- 
surface drainage, Water control, Pipes, Drainage 
practices. 


The underdrainage pipe may be buried in the 
ground for facilitating drainage at agricultural 
fields, lands for housing, damp grounds, playing 
fields, and tennis courts. It can withstand various 
pressure and weight because the recess has a raised 
portion. Therefore, a thin pipe wall can be em- 
ployed making manufacturing easy and cost low. 
The pipe comprises a liquid-collecting pipe, pro- 
trusions on the liquid-collecting pipe, a filter layer 
around the liquid-collecting pipe and a liquid-con- 
ducting way. The protrusions have at least one 
recess and the bottom portion of the recess does 
not reach the surface of the liquid-collecting pipe. 
(Sinha - OEIS) 
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Vol 990, No 2, p 587, January 8, 1980. 
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A pipe for underdrainage comprises (1) a liquid- 
collecting pipe; (2) a number of discontinuous pro- 
trusions on the outer surface of the pipe; (3) a filter 
layer capable of passing liquid while substantially 
excluding solids, the filter layer being placed 
around the pipe and contacting the top portions of 
the protrusions; and (4) a liquid-conducting way 
composed of a space communicating both in the 
longitudinal direction and in the peripheral direc- 
tion of the pipe and its protrusions and the inner 
surface of the filter layer. (Sinha - OEIS) 
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has Research Inst., Christchurch (New Zea- 
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Available from the National Technical Information 
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An approach to the solution of urban runoff prob- 
lems that has gradually evolved and gained in 
popularity during the past few years is the ‘green- 
way’ or ‘greenbelt’ approach. To facilitate the de- 
termination of the flood-plain zone (the greenway) 
for small watersheds, a new urban runoff model, 
the Rapid City Runoff Model (RCRM) has been 
develoned which, while lacking the broad flexibil- 
ity of the more sophisticated models, is less waste- 
ful in terms of computer storage, compilation time, 
and cost of data preparation. We believe that 
RCRM is an urban runoff simulation model which 
provides for a greater level of hydraulic accuracy 
than the less sophisticated models while remaining 
at a level of sophistication compatible with estab- 
lished practice, and with minimum data collection 
and preparation time. This model is based upon 
urban Labony 1 principals developed by the Soil 
Conservation Service and has been refined to in- 
clude: (1) up to 63 subbasins within a major drain- 
age basin; (2) a sophisticated technique for identifi- 
cation of each subbasin which establishes the drain- 
age pattern of the main basin; (3) a more realistic 
and accurate method of modeling the hydrologic 
characteristics of natural drainage channels; and (4) 
the capability to predict the extent of lateral inun- 
dation produced by the design peak discharges. 
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The Indianapolis Water Company Canal is under- 
lain by alluvial and outwash deposits. The water 
level in the canal on July 21, 1978, was above the 
water table along the entire reach of the canal 
upstream from the Fall Creek aqueduct, and, there- 
fore, water was seeping downward from the canal 
into these deposits along this entire reach. Because 
of the highly variable lithology of the deposits 
underlying the canal, the seepage rate was prob- 
ably also highly variable. Discharge measurements 
were made at selected points along the canal, and 
differences between successive measurements were 
calculated to determine the rate of water loss. The 
differences were smaller than the potential error in 
any of the measurements, however, and thus do 
not directly substantiate that water is being lost. 
The rate of water loss over the Fall Creek aque- 
duct by the skimming process could be as high as 
43 cubic feet per second, assuming a 5% potential 
error for discharge measurements made at both 
ends of the aqueduct. Lower stages and water 
temperatures would decrease the rate of water 
loss. Observed ground-water levels were above the 
canal bottom at three locations along the canal. 
Lowering these levels below the bottom would 
increase seepage by approximately 9 cubic feet per 
second. (USGS) 
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Comprehensive, steady-state investigations were 
carried out on plots adjoining drained tracts in 
Byelorussia’s southern marshified lowlands, plots 
encompassing different plant cover, types of soil 
and groundwater levels, to ascertain the influence 
of groundwater level and its fluctuations on the 
formulation and productiveness of forest, field and 
meadow verdure. It was established that when the 
groundwater level diverges--higher or lower--from 
optimum (i.e., depth approximately equal to the 
height of the capillary lift), productiveness of 
plants fell; that intensive utilization and drying of 
peat bog soils leads, as a rule, to mineralization of 
the peat, air and water erosion (the lower the level 
falls the more intensively mineralization proceeds). 
It was calculated that with cultivated crops the 
loss of peat was some 10 tons per hectare per year, 
5-6 with cereals and 2-3 with grasses. Lowering 
the groundwater level on any area leads to 
changed levels on adjacent areas, the ground- 
waters being elements of a unified system. In the 
sandy soils most widespread in the Byelorussian 
lowlands, lowering of groundwater level percepti- 
ble in the vital activities of plants occurs up to 2 
kilometers from the drained tract. In all cases, 
reductions in groundwater level and in the dura- 
tion and height of flooding leads to degradation of 
the meadows. It was concluded that comprehen- 
sive calculations on the possible harmful effects of 
drainage reclamation-caused changes in a large 
territory’s hydrological regime are a prerequisite 
for rational utilization of the land and maximum 
productiveness and preservation of the natural 
landscape. (Sims-ISWS) 
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The object of the study described in this paper was 
to find a method of determining operating policies 
for a set of four dams which are to be constructed 
on the Firat (Euphrates) River in Turkey. Each of 
the dams has an associated hydro-electric power- 
plant, and there are requirements to supply water 
for irrigation, as well as maintaining river flows 
downstream of the dams into Syria and Iraq. The 
problem is complex and conventional stochastic 
models would entail an excessive amount of com- 
putation. Moreover, the set of feasible operating 
policies is so large that simulation cannot be con- 
sidered a viable alternative. The method adopted 
was described as adaptive planning (AP). At time t 
a forecast is made of the inflow values expected 
during the planning period and using these forecast 
values a deterministic model of the system is 
solved to obtain an operating policy for time t + 1. 
The forecast is updated and the model re-run at 
each successive time period to yield revised poli- 
cies based on the latest available data. The solution 
obtained by this method for a five-year test period, 
using historical data, was within 0.4% of the opti- 
mal solution. (Sims-ISWS) 
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This paper described a system for combining hy- 
drology, infiltration, moisture redistribution, crop 
growth, and rill-interrill erosion models. Data from 
a cotton field in the Mississippi Delta were used to 
test and refine the system. Examples were present- 
ed showing how the system can be used to evalu- 
ate alternative land-management schemes. The 
model showed that row spacing, land slope, and 
tillage operations affect runoff and sediment yields 
more than do factors such as plant population. and 
fertilizer application rates. It also showed the re- 
sponsiveness of cotton yields to changes in plant 
density, fertilizer application rates, and row spac- 
ing. (Sims-ISWS) 
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The Gainesville Lock and Dam is the first of ten 
lock and dam projects on the Tennessee-Tombig- 
bee Waterway to be completed. The structure was 
completed in 1978 and filling of the reservoir com- 
menced March 20, 1978, resulting in changes in 
stream stage and discharge, ground-water levels, 
and chemical quality of the water. Data showing 
those changes are listed. (USGS) 
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Artificial recharge of polluted water began years 
ago in The Netherlands before any data concern- 
ing the behavior of organic chemicals in the soil 
were available. The current application of ad- 
vanced analytical techniques is shedding new light 
on the potential of infiltration processes to remove 
chemical compounds from polluted raw waters 
and on the possible dangers of soil contamination 
in the recharge area. With these new insights, the 
reactions of organic chemicals--organic halogen 
compounds, organic nitrogen compounds, and 
odor-producing compounds--during the passage of 
water through the soil have gained not only a 
scientific but also a political impact. (Preece- 
ISWS) 
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Using reclaimed water to artificially recharge 
groundwater aquifers is one of the more promising 
approaches to replenishing dwindling water re- 
sources in water-short areas. When this reclaimed 
water will be used for domestic consumption, how- 
ever, many questions arise that range from the 
health effects to the appropriate water quality 
standards for the points of recharge and extraction 
to the available alternative methods of water recla- 
mation technology. This summary reports the 
progress made toward defining and answering 
these questions. (Preece-ISWS) 
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The Ogallala aquifer of Texas historically has been 
known for elevated fluoride concentration, with 
many areas in excess of 4 milligrams per liter. In 
addition, on a regional scale, silica concentrations 
are also somewhat elevated, with concentrations 


averaging in the 40 to 50 milligrams per liter range. 
This aquifer provides a unique geochemical and 
epidemiological study area because it is completely 
contained within the High Plains physiographic 
Lely v8 (USGS) 
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The Kekaha-Mana coastal plain on the southwest 
side of the island of Kauai, Hawaii, is underlain by 
a basaltic aquifer from which individual large- 
diameter wells or shafts yield as much as 22 million 
gallons per day (Mgal/d). Present supplies are 
from shafts on the inland edge of the plain. The 
basaltic aquifer is recharged in a highland area 
adjacent to the plain and is overlain by about 200 
feet of poorly permeable sediments that retard 
natural discharge, creating artesian conditions. 
Pumpage from wells and shafts tapping the basaltic 
aquifer for irrigation of sugarcane began in the 
early 1900’s. This development of ground-water 
supplies has been accompanied by an increasing 
chloride content of water from the basalt, reflect- 
ing seawater intrusion as artesian heads declined. 
Average pumpage for 1958-68 was about 24 Mgal/ 
d (27,000 acre-feet annually); average pumpage for 
1969-73 was about 42 Mgal/d (47,000 acre-ft annu- 
ally), nearly doubling the former average. Howev- 
er, during the succeeding 5-year period, 1974-78, 
annual pumpage dropped to about 30 Mgal/d. 
Hydrologic budget figures indicate that at this rate 
pumpage is equivalent to recharge. The central 
management concern is maintaining long-term 
maximum productivity of the aquifer while con- 
trolling the intrusion of salty water. (USGS) 
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A study of the occurrence and characteristics of 
aquifers and the movement, quantity, and quality 
of water in aquifers in Morton County found that 
aquifers in the glacial drift and alluvium underlie 
only 10 percent of the county but have the greatest 
potential for large-scale development. These 
aquifers, composed of sand and gravel, occur in 
buried valleys and in major river valleys. In some 
localities yields may exceed 500 gallons per minute 
of water suitable for irrigation; however, where a 
hydraulic connection exists between bedrock and 
glacial-drift aquifers, large withdrawals of water 
from the glacial-drift aquifer will result in in- 
creased dissolved solids and percent sodium. Bed- 
rock aquifers, consisting of very fine to fine- 
grained sandstones, yield less than 100 gallons per 
minute of water that is generally soft, moderately 
saline, and useful for domestic, livestock, and some 
industrial uses. The Fox Hills aquifer underlies all 
the county and is the most extensive and continu- 
ous bedrock aquifer. It is exposed in the southeast- 


ern corner of the county and lies at a depth of 
more than 1,500 feet in the northwestern corner of 
the county. Bedrock aquifers above the Fox Hills 
occur in the Hell Creek, Ludlow and Cannonball 
Formations undifferentiated, Tongue River, and 
Sentinel Butte Formations. (USGS) 
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The quantity, quality, and movement of ground 
water in Ramsey County was determined by an 
evaluation of existing hydrologic data and data 
acquired through a program of test drilling and 
observation-well development. Ground water is 
obtainable from sand and gravel deposits in the 
glacial drift, from fractured shale in the upper 50 
to 200 feet of the Pierre Formation, and from sand 
and (or) sandstone beds in the Dakota Group. The 
major glacial-drift aquifers are the Spiritwood 
aquifer system and the Starkweather aquifer. The 
Spiritwood aquifer system underlies an area of 152 
square miles in southern and western Ramsey 
County. Properly constructed wells developed in 
the thicker parts of the aquifer system yield from 
500 to 1,000 gallons per minute of water containing 
432 to 2,430 milligrams per liter dissolved solids. 
The Starkweather aquifer underlies an area of 13 
square miles in central Ramsey County. Well 
yields generally range from 50 to 250 gallons per 
minute; however, yields of as much as 500 gallons 
per minute may be possible. Dissolved-solids con- 
centrations range from 623 to 2,490 milligrams per 
liter. Wells in Pierre aquifer yield as much as 10 
gallons per minute to water containing 330 to 9,800 
milligrams per liter dissolved solids. Maximum re- 
ported well yield from the Dakota aquifer is 280 
gallons per minute. Dissolved-solids concentrations 
were 3,770 and 3,870 milligrams per liter. (USGS) 
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The purpose of the investigation in Sheridan 
County, ND, was to determine the availability and 
quality of ground water for municipal, domestic, 
industrial, and irrigation uses. Specifically, the ob- 
jectives were to: (1) determine the location, extent, 
and nature of the major aquifers; (2) evaluate the 
occurrence and movement of ground water, in- 
cluding the sources of recharge and discharge; (3) 
estimate the quantities of water stored in the 
aquifers; (4) estimate the potential yields of wells 
tapping the major aquifers; (5) evaluate the chemi- 
cal quality of the ground water; and (6) estimate 
the water use. The data in this report were collect- 
ed between 1976 and 1979. The data consist of the 
following; (1) Geologic and hydrologic records for 
320 wells and test holes; (2) water-level meas- 





urements in 61 observation wells; (3) lithologic and 
geophysical logs of 308 test holes and wells; and 
(4) chemical analyses of 93 ground-water samples. 
(USGS) 
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A summary of the findings of the January 29-31, 
1980, National Workshop on Ground Water and 
Energy in Albuquerque, NM, is given in this 
report. The U.S. Department of Energy’s Office of 
Technology Impacts sponsored the workshop and 
the central issues which were addressed in the 
working groups included supply, conflicts and bar- 
riers, and alternatives. An increase in energy pro- 
duction in the U.S. will increase the demand for 
general water supplies. These demands will prob- 
ably be met nationally, but some local shortages of 
surface water will exist. The shortages can be met 
by tapping groundwater resources if an aquifer is 
available and if the community accepts the with- 
drawal. Groundwater development will require 
more efficient methods of analyzing, assessing, 
characterizing, managing, and sharing ground- 
water information than presently exists. The envi- 
ronmental effects of groundwater use for energy 
are not known. The use of saline groundwater, 
deep groundwater, and dewatering of mines may 
provide alternative sources. The decision-making 
process is complicated by the variability of legal 
rules governing groundwater and the lack of uni- 
form practices, goals, policies, and interests. The 
Department of Energy must play a major role in 
the establishment and dissemination of water poli- 
cies. (Sidney-IPA) 
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Div. 

Available from the OFSS, Box 25425, Fed. Ctr., 
Denver, CO 80225, $10.75 in paper copy, $1.50 in 
microfiche. Geological Survey Open-File Report 
80-330 (WRI), February 1980. 2 Sheets, 20 Ref. 


Descriptors: *Arizona, *Groundwater, *Maps, 
*Water levels, *Pumping, *Drawdown, Irrigation, 
Water yield, Groundwater availability, Water 
supply. 


In 1978 the withdrawal of ground water was about 
4.2 million acre-feet in Arizona, and slightly more 
than 3.4 million acre-feet of ground water was used 
for the irrigation of crops. The amount of ground 
water withdrawn in 1978 decreased more than 1.2 
million acre-feet from the amount withdrawn in 
1977 and is the smallest amount withdrawn since 
the mid-1950’s except in 1966. Nearly all the de- 
crease was in the amount of ground water used for 
irrigation in the Basin and Range lowlands prov- 
ince. Possible causes for the decrease include 
above-average precipitation, greater availability of 
surface water, and some comparatively new con- 
servation practices. The Salt River Valley and the 
lower Santa Cruz area are the largest agricultural 
areas in the State; the amount of ground water 
withdrawn for agricultural use in the Salt River 
Valley and the lower Santa Cruz area decreased 
nearly 613,000 and 291,000 acre-feet, respectively, 
between 1977 and 1978. The report contains two 
small-scale maps of Arizona that show (1) pum- 
page of ground water by areas and (2) the status of 
the ground-water inventory in the State. The main 
map, which is at a scale of 1:500,000, shows poten- 
tial well production, depth to water in selected 
wells in spring 1979, and change in water level in 
selected wells from 1974 to 1979. The brief text 
that accompanies the maps summarizes the current 
ground-water conditions in the State. (USGS) 
W80-06797 


HYDROLOGIC AND WATER-QUALITY AP- 
PRAISAL OF SOUTHEAST NASSAU COUNTY, 
LONG ISLAND, NEW YORK, 

Geological Survey, Syosset, NY. Water Resources 
Div. 

For primary bibliographic entry see Field 5B. 
W80-06805 


4C. Effects On Water Of 
Man’s Non-Water 
Activities 


URBANIZATION EFFECTS AND THE CON- 
TROL OF THE SURFACE RUNOFF PROCESS 
IN SMALL WATERSHEDS, 

South Dakota School of Mines and Technology, 
Rapid City. 

For primary bibliographic entry see Field 4A. 
W80-06558 


URBAN RUNOFF: WHAT 
STREAMS SICK. 

Tennessee Valley Authority, Chattanooga. Office 
of Natural Resources. 

Impact, Vol 3, No 4, p 11-13, July 1980, Runker, 
D., Ed., 3 Fig. 


MAKES. CITY 


Descriptors: *Urban runoff, *Water pollution 
sources, *Path of pollutants, *Urbanization, Flow, 
Overland flow, Rainfall, Soil erosion, Urban drain- 
age, Drainage systems, Storm water, Streams, 
Streamflow, Storm runoff, Surface waters, Chemi- 
cal wastes, Pesticide residue, Eutrophication, 
Mountains, Tennessee, Evaluation, Agricultural 
chemicals, Knoxville(TN). 


The problem of urban runoff is presently being 
investigated in a 3-year project focusing on Second 
Creek which drains the central business district 
and a large residential area in Knoxville, TN. It is 
hoped that the causes and possible cures for urban 
runoff will be derived from this study. Runoff has 
been a problem since antiquity, but today we have 
increased its impact by extensive urbanization, pol- 
lution, and unchecked soil erosion. Increased 
runoff has also increased washoff and soil and 
nutrients deposited in creeks and rivers as seen in 
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Watershed Protection—Group 4D 


the water in Second Creek which is highly eutro- 
phic. The condition of Second Creek probably will 
not improve by the 1982 International Energy 
Exposition in Knoxville and this may become a 
source of embarrassment. As in most runoff situa- 
tions, the determination of the sources and amount 
of pollution comprising diffuse nonpoint-sources is 
extremely difficult. The Second Creek project is 
the only study being conducted in a complex geo- 
logical formation characteristic of the Appalachian 
and Cumberland Mountains. The project began 
July 1, 1980 with $750,000 in funding from EPA, 
$207,000 from TVA, and $43,000 from combined 
local funds and services in kind. (Sidney-IPA) 
W80-06642 


BUILDUP, STRENGTH, AND WASHOFF OF 
URBAN POLLUTANTS, 

Illinois State Water Survey, Urbana. 

For primary bibliographic entry see Field 5B. 
W80-06758 


STORMWATER QUALITY--FIRST EFFORTS 
IN DENVER, 

Urban Drainage and Flood Control District, 
Denver, CO. 

For primary bibliographic entry see Field 5B. 
W80-06759 


URBAN RUNOFF QUALITY: INFORMATION 
NEEDS. 


Sonnen (M.B.) Co., Inc., Walnut Creek, CA. 
For primary bibliographic entry see Field 5B. 
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URBAN RUNOFF MANAGEMENT: FUTURE 
MODELING, 

Environmental Protection Agency, Washington, 
DC. Science Advisory Board. 

H. C. Torno. 

Journal of the Technical Councils of the American 
Society of Civil Engineers, Vol 106, No TC1, 
Proceedings Paper 15626, p 165-169, August 1980. 
1 Fig, 12 Ref, 1 Append. 


Descriptors: *Urban runoff, *Mathematical 
models, *Model studies, Reviews, Computer 
models, Drainage, Runoff, Sewers, Cities, Water 
quality, Forecasting, Hydrology, *Urban runoff 
management. 


Several recent studies have demonstrated that 
computer-based mathematical models are becom- 
ing a standard part of the engineer’s arsenal of 
tools for analyzing and designing urban drainage 
systems, and for evaluating the impacts of runoff- 
generated pollution and the remedial measures 
therefore. It is equally clear that while the catalog 
of available models is quite large, only a few are in 
common use. Future model use will emphasize 
applications. New model development will pro- 
ceed at a slower pace until an adequate data base is 
available. Receiving water quality models will re- 
ceive increased use. The use of mini/micro-com- 
puters will increase rapidly, and models will be 
adapted for use with low cost hardware. (Sims- 
ISWS) 

W80-06834 


4D. Watershed Protection 


FOREST MANAGEMENT EFFECTS ON IN- 
TERCEPTION, EVAPORATION, AND WATER 
YIELD, 

Forest Research Inst., Christchurch (New Zea- 
land). 

For primary bibliographic entry see Field 2D. 
W80-06476 


THE STREAMBANK EROSION CONTROL 
EVALUATION AND DEMONSTRATION ACT 
OF 1974: INTERIM REPORT TO CONGRESS. 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A073673, 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4D—Watershed Protection 


Price codes: A07 in paper copy AO] in microfiche. 
September 1978. 278 p, 25 Ph, 119 Fig, 9 Append. 


Descriptors: *Erosion control, *Bank protection, 
*Bank erosion, *United States, Streambanks, Bank 
stabilization, Programs, Evaluation, Progress 
report, *Streambank Erosion Control Evaluation 
and Demonstration Act 1974. 


An interim status report on a program being con- 
ducted by the U.S. Army Corps of Engineers to 
develop low-cost-effective streambank protection 
guidelines for both public works and private citi- 
zens. Report covers programs involving the evalu- 
ation of extent of streambank erosion nationwide, a 
literature survey and evaluation of bank protection 
methods, hydraulic research on effectiveness of 
bank protection methods, research on soil stability 
and identification of causes of streambank erosion, 
demonstration of projects on streams nationwide, 
and specific demonstration projects on the Ohio, 
Missouri, and Yazoo Rivers. (WES) 

W80-06536 


EVALUATION OF SPRAY-ON STABILIZERS 
FOR BANK PROTECTION, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

J. C. Oldham. 

Section 32 Program Streambank Erosion Control 
Evaluation and Demonstration Work Unit 4-Re- 
search on Soil Stability and Identification of 
Causes of Streambank Erosion, Investigation 
Report 1, February 1979. 32 p, 23 Fig, 2 Tab, 1 
Append. 


Descriptors: *Bank protection, *Bank stabilization, 
Erosion, *Erosion control, Banks, Testing, Vegeta- 
tion establishment, Stabilizers, *Spray-on bank sta- 
bilizer. 


Examines five spray-on type stabilizers to deter- 
mine if they can control erosion on denuded 
streambanks without having an adverse effect on 
the re-establishment of vegetation. Materials used 
were Aerospray 70, Soil Seal, DLR, Peneprime, 
and Nerozin. Test plots using these materials were 
constructed on flat and sloping areas. These plots 
were monitored from 24 April to 22 June 1978. 
During this monitoring period, climatic data were 
collected using an automated field station with a 
digital recorder. In addition to the data collected 
by the field station, visual inspections were made 
daily and photos were taken periodically. Two of 
the materials tested, Aerospray 70 and Soil Seal, 
proved effective in aiding vegetation to be estab- 
lished on denuded slopes. (WES) 

W80-06537 


THE DESIGN OF SEDIMENT BASINS, 
Kentucky Univ., Lexington. Dept. of Agricultural 
Engineering. 

A. D. Ward, C. T. Haan, and B. J. Barfield. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol 23, No 2, p 351-356, March- 
April 1980. 4 Fig, 2 Tab, 22 Ref. 


Descriptors: *Sediment control, *Sediment yield, 
*Ponds, *Mining, *Model studies, Mathematical 
models, Design, Sediments, Particle size, Sediment 
load, Trap efficiency, Watersheds(Basins), Hydrol- 


ogy, Sedimentology, Sediment basins. 


Passage of Public Law 95-87 placed several new 
restrictions on the design of surface mine sediment 
basins. It created much controversy as to the re- 
quired sizing of the sediment basins, and adequate 
design methods are not available for estimating 
basin performance and effluent sediment concen- 
trations. This paper presents guidelines as to how 
the hydrologic parameters affecting sediment basin 
design may be qualified and contains predictive 
equations for estimating basin trap efficiency and 
peak effluent sediment concentrations. (Sims- 
ISWS) 

W80-06671 


SEA RESEARCH PROGRAM FOR CHANNEL 
STABILITY AND GULLY CONTROL, 
Science and Education Administration, Oxford, 


MS. 

W. C. Little, R. F. Piest, and A. R. Robinson. 
Transactions of the American Society of Agricul- 
tural Engineers, Vol 23, No 2, p 362-365, March- 
April 1980. 13 Ref. 


Descriptors: *Gullies, *Bank stability, *Channels, 
*Erosion control, *Research and development, 
Erosion, Drainage, Runoff, Bank stabilization, 
Bank erosion, Channel erosion, Gully erosion, Pro- 
jects, Research facilities, Research programs, Re- 
search effort, Research approaches, Science and 
Education Administration(SEA). 


The USDA, Science and Education Administra- 
tion, Agricultural Research, conducts National Re- 
search Programs to maintain and preserve natural 
resources and to ensure an adequate supply of food 
and fiber. The research program on erosion and 
sedimentation has several technological objectives, 
one of which is to stabilize channels and control 
gullies. This research has been carried on for many 
years at several locations, and past and present 
programs were discussed. Channel stability and 
gully problems and solutions were reviewed, and 
present research programs and future research ap- 
anew rd and plans were described. (Sims-ISWS) 
80-06673 


5. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


5A. Identification Of Pollutants 


LASER-PHOTOACOUSTIC DETECTION OF 
WATER POLLUTANTS; PHASE I, 

Arkansas Univ., Fayetteville. Dept. of Physics. 
G. J. Salamo, B. Chuang, and J. Tung. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-222250, 
Price codes: A02 in paper copy, AOI in microfiche. 
Arkansas Water Resources Research Center, Uni- 
versity of Arkansas, Completion Report, March 
31, 1980. 22 p, 5 Fig, 29 Ref. OWRT-B-056-ARK 
(1), 14-34-0001-8062. 


Descriptors: *Pollutant identification, *Instrumen- 
tation, *Analytical techniques, *Laser-photoacous- 
tics, *Prototypes, *Research and development, On- 
site investigations, Testing, Organic wastes, Trace 
elements, Chemical wastes, Water pollution, 
Energy, Absorption, Sound waves, Acoustics, 
Pressure, Pressure measuring instruments, Evalua- 
tion, Spectoscopy, Fluorescence, Measurement, 
Mathematical studies, Laser, Water analysis. 


The development and application of a non-disturb- 
ing laser-photoacoustic technique for the detection 
of organic toxic pollutants in water is described in 
this project report. The laser-photoacoustic 
method utilizes a resonant modulated laser beam 
directed into the sample in its normal environment 
which produces heat, which then generates pres- 
sure fluctuations. These pressure fluctuations or 
sound waves are then detected by a sensitive hy- 
drophone and the sensitivity is presently about one 
part in 10 to the 11th power for an organic dye 
pollutant. Since water itself absorbs energy in the 
ultraviolet and infra-red regions, this technique is 
limited to pollutants which absorb in the visible 
part of the spectrum. This problem can be over- 
come by the use of a pulsed laser which is modu- 
lated in frequency. The unwanted water absorption 
can be isolated and subtracted from the signal 
which results from the pollutant. The pulsed laser 
is tunable over a broad region (210 to 900 nano- 
meters) which is suitable for the detection of such 
pollutants as heavy metal, acetone, benzene, and 
formaldehyde. The nature of the photoacoustic 
signal was also investigated in detail and it was 
concluded that the laser-photoacoustic method is 
easy to use, sensitive, and competitive with other 
analytical techniques. (Sidney-IPA) 

W80-06508 


A REEMPHASIS - GERM TUBES DIAGNOS- 
TIC FOR CANDIDA ALBICANS HAVE NO 
CONSTRICTIONS, 


Connecticut Univ., Groton. Marine Sciences Inst. 
D. M. Hedden, and J. D. Buck. 

Mycopathologia, Vol 70, No 2, p 95-101, 1980. 8 
Fig, 20 Ref. OWRT-A-085-CONN (1). 


Descriptors: *Yeasts, *Isolation, *Structure, *Cy- 
tological studies, Microorganisms, Sewage, 
Sewage bacteria, Diseases, Biochemistry, Microbi- 
ology, Evaluation, Sampling, Incubation, Physical 
properties, Separation techniques, Microscopy, 
Electron microscopy, Germ tubes, Constrictions, 
Candida albicans. 


The lack of constrictions at the point of origin in 
the germ tubes of Candida albicans is emphasized. 
Clinical microbiologists must correctly identify 
yeast species because of their increasing signifi- 
cance in medicine. Much confusion in the differen- 
tiation of germ tubes from buds, pseudohyphae, 
and other cell extensions is apparent from the 
recent literature. To illustrate the matter of the 
morphological distinction of C. albicans germ 
tubes, samples of the yeast were isolated from raw 
sewage, transfered from Sabouraud dextrose agar 
to commercially available calf serum, and incubat- 
ed at 37 degrees C for 3 hours. No constricted 
germ tubes were evident from phase microsopy of 
true C. albicans cells. Electron microscopic exami- 
nation of cells grown in Sabouraud dextrose broth 
also revealed no constrictions. It is stressed that 
diagnostic workers should assign or accept identifi- 
cation of C. albicans based on careful consideration 
of all typical biochemical and morphological traits. 
(Sidney-IPA) 

W80-06552 


CHEMICAL, PHYSICAL, AND RADIOLOGI- 
CAL QUALITY OF SELECTED PUBLIC 
WATER SUPPLIES IN FLORIDA, JANUARY- 
MAY 1979, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

B. J. Franks, and G. A. Irwin. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB-200 553, 
Price codes: AO9 in paper copy, AO1 in microfiche. 
Geological Survey Water-Resources Investigations 
80-13, 1980. 183 p, 4 Fig, 8 Tab, 13 Ref. 


Descriptors: *Water quality, *Water supply, *Po- 
table water, *Florida, *Water treatment, Surface 
waters, Groundwater, Water quality standards, 
Water analysis, Chemical analysis, Desalination, 
Physical properties, *National Interim Primary 
and Proposed Secondary Drinking Water Regula- 
tions. 


Most public water supplies sampled in Florida 
meet the maximum contaminant levels established 
by the National Interim Primary and Proposed 
Secondary Drinking Water Regulations. This con- 
clusion is based on a water quality reconnaissance 
of 131 raw and treated public supplies throughout 
the State during the period January through May 
1979. In a few water supplies, maximum contami- 
nant levels, established by primary drinking water 
regulations, were exceeded for mercury, turbidity, 
and gross alpha particle activity. Secondary drink- 
ing water regulations also were occasionally ex- 
ceeded in some public supplies for such parameters 
as chloride, pH, color, dissolved solids, iron, and 
manganese. These parameters, however, are more 
related to the esthetic quality of drinking water 
than to public health aspects. (USGS) 

W80-06589 


BIAS EVALUATION OF THE CATION-EX- 
CHANGE METHOD FOR SULFATE AND 
CHLORIDE, 

Wisconsin Univ. Madison. Water Chemistry Lab. 
For primary bibliographic entry see Field 1A. 
W80-06611 


DETERMINATION OF SELECTED VOLATILE 
ORGANIC PRIORITY POLLUTANTS IN 
WATER BY COMPUTERIZED GAS CHROMA- 
TOGRAPHY-QUADRUPOLE MASS _ SPEC- 
TROSCOPY, 

Geological Survey, Denver, CO. 

W. E. Pereira, and B. A. Hughes. 





Journal of the American Water Works Associ- 
ation, Vol 72, No 4, p 220-230, April 1980. 10 Fig, 
7 Tab, 16 Ref. 


Descriptors: *Pollutant identification, *Water pol- 
lution, *Gas chromatography, *Mass spectroscopy, 
Laboratory test, Instrumentation, Evaluation, Or- 
ganic compounds, Aromatic compounds, Haloge- 
nated pesticides, Volatility, Thermal properties, 
Pollutants, Potable water, Adsorption, Standards, 
Reliability. 


A method for the determination of nineteen spar- 
geable priority pollutants in drinking water using 
gas chromatography-quadrupole mass spectrom- 
etry (GC-MS) techniques is described. The organic 
compounds were tentatively identified using rela- 
tive gas chromatograph retention time data and 
their mass spectra were characterized with the aid 
of a computerized ‘reverse library search’ proce- 
dure. The GC-MS instrument was calibrated by an 
internally standardized sample containing about 25 
microgram per liter of each component labeled 
with deuterium. The volatile organics are trapped 
on a porous polymeric adsorbent in a glass sparg- 
ing vessel and thermally desorbed onto a gas chro- 
matographic column where the components are 
separated, passed through a flame ionization detec- 
tor, and then identified by their mass spectra after 
MS analysis. Several volatile priority pollutants 
were omitted because of the instability and rarity 
in natural waters. The precision and accuracy in 
the range of 5 to 50 microgram per liter shows 
good reproducibility. Chlorinated alkanes, chlorin- 
ated benzenes, toluene, benzene, and haloforms can 
be easily identified with this method. (Sidney-IPA) 
W80-06638 


THE DETERMINATION OF CHLOROPHYLL 
A IN WATER CONTAINING SEDIMENT, 
Department of Water Affairs, Pretoria (South 
Africa), Hydrological Research Inst. 

D. C. Grobler, and E. Davies. 

Journal of the Limnological Society of Southern 
Africa (Pretoria), Vol 4, No 2, p 125-128, 1978. 1 
Fig, 4 Tab, 20 Ref. 


Descriptors: *Chlorophyll, “Water analysis, 
*Bottom sediments, ‘*Evaluation, *Biomass, 
Chemical analysis, Sampling, Testing, Water qual- 
ity, Standing crops, Dams, Eutrophication, Algae, 
Sediments, Sediment-water interfaces, Suspended 
solids, Particle size, Chemical properties, Nutri- 
ents, Mathematical studies, Least squares method, 
Bioassay, South Africa. 


An evaluation of the suitability of chlorophyll a 
determinations in water samples as an estimate of 
algal biomass in the presence of different types of 
sediment was carried out. Bottom samples were 
collected in the Bloemhof Dam, South Africa, and 
chemical analysis and chlorophyll a determinations 
were conducted on the samples and compared to 
results from control samples. Two types of sedi- 
ments were used in this study; sediment A, light 
colored and course textured, and sediment B, dark 
colored and fine textured. A decrease in mean 
chlorophyll a content occurred when 0.2% by 
mass sediment-containing samples were analyzed 
and sediment B, with the highest chemical activity, 
gave the greatest reduction. The responses of the 
chlorophyll a content to cell concentration in the 
presence of sediment B were markedly nonlinear 
and this rules out any simple correction factor. The 
use of chlorophyll a concentrations as an indicator 
of biomass in sediment rich water should be ap- 
proached with care even though the 0.2% sedi- 
ment content in this study is higher than would be 
normally found in natural water bodies. The use of 
chlorophyll a as an indicator of biomass in bioas- 
says where sediment is used as a source of nutrients 
should not be employed because of the interfer- 
ences caused by the presence of sediment on the 
determination of chlorophyll a. (Sidney-IPA) 
W80-06648 


THE CHEMICAL COMPOSITION OF WATER 
AND THE ANALYTICAL CHEMIST: A CHAL- 
LENGE, 

Department of Water Affairs, Pretoria (South 
Africa). Hydrological Research Inst. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


W. H. J. Hattingh. 

Presented at the 26th Conference of the South 

African Chemical Institute, Port Elizabeth, South 

ipa January 22-25, 1979. 14 p, 7 Fig, 8 Tab, 31 
ef. 


Descriptors: *Water analysis, *Analytical tech- 
niques, *Automation, *Pollutant identification, 
*Instrumentation, Chemical analysis, Equipment, 
Measurement, Organic compounds, Spectroscopy, 
Water pollution, Detergents, Chlorine, Colori- 
metry, Laboratory tests, Research and develop- 
ment, Metals, Trace elements, Methodology, 
South Africa. 


A review of the analytical tools available to South 
African chemists performing water analyses is pre- 
sented. At the present rate of development in 
South Africa, it is estimated that demand for water 
would exceed the available supply for the year 
2000. With this increase in demand, there has been 
a parallel increase in the number of identifiable 
components in water and the development of new 
analytical techniques and instruments. The identifi- 
cation of synthetic chemicals discharged into the 
water system such as synthetic detergents, pesti- 
cides, and chlorine have increased the need for 
reliable, efficient, and automated analyses to evalu- 
ate the quality of water resources. Atomic absorp- 
tion introduced in 1957 has been invaluable in the 
determination of metals directly in water at low 
concentrations. Colorometric and selective mem- 
brane electrode analyses are also useful for metal 
determination. Organic constituents in water 
number 1,000 compounds and thin layer, gas- 
liquid, and high pressure liquid chromatography 
techniques are used to separate and detect these 
compounds. Use of an integrated gas chromato- 
graph-mass spectrometer system is one of the most 
sensitive methods for the determination of organic 
constituents in water. The great number of identifi- 
able compounds does not mean that any or all of 
them are hazardous to human health. With all the 
advances in automation and sensitivity, a chemist 
should not lose track of the interpretive and inno- 
vative skills in which chemists are trained. (Sidney- 


IPA) 
W80-06649 


THE EFFECTS OF TOXIC BLUE-GREEN 
ALGAE ON AQUATIC ANIMALS, 
New Hampshire Univ., Durham. Dept. of Zoo- 


logy. 

J. J. Sasner, Jr., and M. Ikawa. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-103053, 
Price codes: A02 in paper copy, AOI in microfiche. 
Water Resources Research Center, University of 
New Hampshire Research Report 28, 1980. 19 p, 1 
Tab, 47 Ref, 1 Append. OWRT-A-047-NH (5), 14- 
34-0001-8031. 


Descriptors: *Blue-green algae, *Toxicity, *Aquat- 
ic animals, *Algae, Toxins, Poisons, Lakes, Ponds, 
New England, Legal aspects, Public health, 
Animal physiology, Biotoxins, *Aphanizomenon 
flos-aquae, *Microcystis aeruginosa, *Anacystis 
cyanea, Fast Death Factor, Aphantoxin, Microcys- 
tin. 


Toxic blue-green algae (Cyanobacteria) bloom in 
eutrophic, freshwater lakes and ponds in New 
England and have caused environmental, health, 
legal and recreational problems over the last 15 
years. The most common offensive species were 
Aphanizomenon flos-aquae and Microcystis aeru- 
ginosa (a.k.a. Anacystis cyanea). Research has fo- 
cused on: (1) toxin accumulation and identification 
from natural blooms and laboratory cultivation, (2) 
toxin assay, using the mouse bioassay and a new 
fluorometric method adapted for paralytic shellfish 
poisons, (3) toxin characterization and purification, 
using solvent separation and molecular weight fil- 
ters, and (4) testing active extracts on whole animal 
and tissue preparations - to determine the specific 
sites and modes of action of aphantoxin (from A. 
flos-aquae) and FDF or microcystin (from M. aer- 
uginosa). Microgram quantities of aphantoxin re- 
versibly blocked action potentials in amphibian and 
crustacean axons as well as mechanical activity in 
skeletal muscle. No effect was measured on trans- 
membrane resting potentials or on miniature end- 


45 


plate potentials. Aphantoxins may block excitabil- 
ity by affecting ion conductance pathways, as do 
toxins from several marine dinoflagellates and thus 
may be useful for basic studies on membranes. 
Histological and ultrasturctural studies showed 
that microcystin had no effect on neuromuscular 
systems, but caused liver damage in mammals. 
Liver sinusoidal epithelium and hepatocyte plasma 
membranes ruptured causing severe hemorrhaging 
within 1 hour in toxin-treated mice and rats. The 
toxin only affected endothermic vertebrates. 


W80-06687 


EVALUATION OF THE ALGAL ASSAY 
BOTTLE TEST, 

Water and Power Resources Service, Denver, CO. 
Engineering and Research Center. 

R. A. Roline, and V. S. Miyahara. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-220783, 
Price codes: A03 in paper copy, AOI in microfiche. 
Report No REC-ERC-80-1, September 1979. 28 p, 
7 Fig, 18 Tab, 18 Ref, 5 Append. 


Descriptors: *Algae, *Testing procedures, *Water 
quality, Reservoirs, Rivers, Pollutants, Water qual- 
ity control, Testing, Algal control, Freshwater, 
Methodology, Chemical analysis, Eutrophication, 
Surface waters, Water sources, Arizona, Colorado, 
South Dakota, Wyoming, Toxicity, Heavy metals, 
Water quality, Evaluation. 


Water samples from sites in Arizona, Colorado, 
South Dakota, and Wyoming, were used to evalu- 
ate the algal assay bottle test (AABT). Selenastrum 
capricornutum Printz (ScP) selected by EPA due 
to its unicellar nature (allowing for electronic cell 
counting) and its wide adaptability to various 
water types, was used as the test algae. Following 
water sample collection, addition of a standard 
nutrient solution of salts (Table 1), autoclaving, 
inoculation with the ScP and incubation. algal 
growth was measured (ZBI Coulter Counter; pH; 
dry mass) at 7, 14, and 21 days. Cell counts and dry 
mass were the best indicators of algal production. 
While ScP may not be the best test organism for all 
fresh waters, it responded positively to an increase 
in nutrient concentration. Some growth inhibition 
may have been due to high salinity or toxic ele- 
ments (heavy metals, herbicides) in the water sys- 
tems. Water quality predictions in reservoir plan- 
ning can be made using AABT results, but, since 
the test is still not totally conclusive, predictions 
should be used judiciously. Five Appendices list 
the results of algae growth potential (AGP) studies 
using AABT for the Boysen Reservoir, Uncom- 
pahgre River, and Big Sioux River. (Zielinski-IPA) 
'W80-06711 


FISH USED TO DETECT TOXIC WASTE IN 
EFFLUENT. 

Public Works Construction and Transport (Johan- 
nesburg), p 10-13, February, 1979. 1 Fig. 


Descriptors: ‘*Pollutant identification, *Fish, 
*Warning systems, *Instrumentation, *Bioindica- 
tors, Safety, Water pollution, Effluents, Water pol- 
lution effects, Industrial wastes, Toxins, Equip- 
ment, Electrodes, Monitoring, Electrochemistry, 
Movement, Fish physiology, Evaluation, Mainte- 
nance, Toxicity, Bioassay, Public health, South 
Africa. 


A biological automatic monitoring system for de- 
tecting toxic wastes in an effluent using fish as 
sensors is described. The National Institute for 
Water Research in South Africa developed this 
method to provide a safeguard against industrial 
and other pollution. An electrode chamber con- 
taining fish (sensors) provides the input signals. 
These signals result from a change in the electrical 
potential between two stainless steel electrodes 
brought about by the opercular (gill) movement of 
the fish. Other detected movements are filtered out 
electronically. Twelve fish are monitored in 
twelve independent tanks with a twelve-channel 
multipoint recorded with an alarm system. The 
toxicant is defined as being detected when at least 
60% of the fish react with increased opercular 
activity. Fish have been shown to be more sensi- 
tive to acute intoxication by pollutants than 
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humans in 97% of the cases studied and the sever- 
ity of the pollutant can be judged by the time it 
takes a certain number of fish to respond. The 
monitoring system required little maintenance and 
it can be easily operated by unskilled personnel. 
(Sidney-IPA) 

W80-06716 


DEVELOPING A TOXICITY TESTING CAPA- 
BILITY FOR AUSTRALIA, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Center for Environmental Studies. 

J. Cairns, Jr. 

Water, Vol 7, No 1, p 14-15, 1980. 3 Ref. 


Descriptors: *Water pollution, *Effluents, *Indus- 
trial wastes, *Fish toxins, *Bioassay, Testing pro- 
cedures, *Australia, *Toxicity, Water pollution ef- 
fects, Water pollution sources, Toxins, Zinc, Pa- 
thology, Quality control, On-site tests, Water anal- 
ysis, Fish, Assay, Waste disposal, Water quality, 
United States, Europe. 


An Australian strategy was outlined for coping 
with toxic chemicals in the aquatic environment to 
both control ecosystem degradation and allow in- 
dustry to continue to function. Experience gained 
in North America and Europe is used to formulate 
a set of proposals. Seven priority tasks are pro- 
posed; (1) conduct toxicant (e.g., Zn, phenol) tests 
on fish species to determine reaction differences 
relative to European-American fishes to assist 
transfer and use of existing literature on toxicant 
data; (2) develop a capability for acute tests with at 
least three trophic levels (algae, invertebrates, 
fishes); (3) use standard ‘white rat’ species (rain- 
bow trout, flathead minnow) until laboratory main- 
tenance methods for Australian species are estab- 
lished; (4) immediately establish laboratory cul- 
tures of several Australian species to determine 
toxicants sensitivity of life history stages; (5) devel- 
op a mobile laboratory for on-site evaluation of 
unstable and/or highly variable industrial effluents; 
(6) insure the availability of high quality test water; 
and (7) develop standard short-term acute bioas- 
says using ‘production’ methods to reduce costs. 
Rationales for these proposed tasks were elaborat- 
ed. Australia might benefit by following some of 
the bioassay approaches and priorities considered 
by various States in the United States. (Zielinski- 
IPA 


) 
W80-06734 


LESSONS LEARNED FOR THE MANAGE- 
MENT OF OIL SPILL INVESTIGATIONS, 
Swedish Water and Air Pollution Research Inst., 
Stockholm. 

For primary bibliographic entry see Field 5C. 
W80-06739 


DETERMINATION OF TOTAL DISSOLVED 
PHOSPHORUS AND PARTICULATE PHOS- 
PHORUS IN NATURAL WATERS, 

Delaware Univ., Lewes. Coll. of Marine Studies. 
L. Solorzano, and J. H. Sharp. 

Limnology and Oceanography, Vol 25, No 4, p 
is hig July 1980. 1 Tab, 22 Ref. NSF OCE 76- 


Descriptors: *Phosphorus, *Laboratory _ tests, 
*Testing procedures, *Sea water, Methodology, 
Water quality, Suspended solids, Dissolved phos- 
phorus. 


Procedures were presented for separate analyses of 
total dissolved phosphorus and total particulate 
phosphorus in natural waters. The method for both 
procedures involves drying a sample with magne- 
sium sulfate and baking the residue at a high tem- 
perature to decompose organic phosphorus com- 
pounds. The residue is then treated with hydro- 
chloric acid to hydrolyze polyphosphates, and the 
orthophosphate is measured by the molybdate 
method. The method gives 100% recovery with 
refractory phosphorus compounds, is usable on 
undiluted samples with up to 18 micromol of phos- 
phorus per liter (6 micrograms P per sample), and 
has a mid-range precision of + or - 1%. (Hum- 
phreys-ISWS) 

W80-06767 


DETERMINATION OF TOTAL DISSOLVED 


NITROGEN IN NATURAL WATERS, 

Delaware Univ., Lewes. Coll. of Marine Studies. 
L. Solorzano, and J. H. Sharp. 

Limnology and Oceanography, Vol 25, No 4, p 
i nag July 1980. 1 Tab, 9 Ref. NSF OCE 76- 


Descriptors: *Nitrogen, *Laboratory tests, *Meth- 
odology, *Testing procedures, Sea water, Fresh- 
water, Water quality, Analytical techniques, Dis- 
solved nitrogen. 


A procedure was presented for routine analysis of 
total nitrogen in solution which is similar to pub- 
lished methods using oxidation by potassium per- 
sulfate. Careful attention to pH, alkalinity, the neu- 
tralizing buffer, reaction vessels, and dilution fac- 
tors proved necessary. This modified method is 
acceptable for samples from fresh to oceanic 
waters, is accurate for organic compounds tested, 
has a maximum capability of 40 micro M nitrogen 
in undiluted samples, and has a mid-range precision 
of + or - 2%. (Humphreys-ISWS) 

W80-06768 


EVALUATION OF THE MODIFIED COLOUR- 
IMETRIC METHOD FOR THE DETERMINA- 
TION OF MALATHION: ITS APPLICATION 
TO THE ANALYSIS OF MALATHION RESI- 
DUES IN WATER, 

Aston Univ., Birmingham (England). Dept. of 
Chemistry. 

E. R. Clark, and I. A. Qazi. 

Water Research, Vol 14, No 8, p 1037-1040, 1980. 
4 Tab, 25 Ref. 


Descriptors: *Chemical analysis, *Insecticides, 
*Phosphothioate pesticides, “*Analytical tech- 
niques, Pesticides, Organic pesticides, Organic 
compounds, Water pollution, Pollutants, Pollutant 
identification, Chemistry, Colorimetry, Aqueous 
solutions, *Malathion. 


The feasibility of the modified colorimetric method 
for the analysis of malathion has been demonstrat- 
ed previously. This publication describes the devel- 
opment of a complete analytical scheme based on 
the same method for the analysis of aqueous solu- 
tions of malathion. In the work described, synthet- 
ic aqueous solutions containing malathion in ppm 
concentration have been analyzed, but it is possible 
to extend the method to ppb with a few minor 
modifications. (Sims-ISWS) 

W80-06776 


A COMPARISON OF DIFFERENT METHODS 
FOR MEASURING SOIL SALINITY, 
Agricultural Research Organization, Bet Dagan 
(Israel). Div. of Soil Physics. 

A. Nadler, and S. Dasberg. 

Soil Science Society of America Journal, Vol 44, 
Sg 725-728, July-August 1980. 2 Fig, 6 Tab, 
11 Ref. 


Descriptors: *Salinity, *Soils, *Instrumentation, 
*Saline soils, Measurement, On-site tests, Conduc- 
tivity, Electrical conductance, Methodology, On- 
site data collections, Testing procedures, Elec- 
trodes, Soil water, Moisture content, Soil salinity, 
Salinity probe, Multi-electrode probe. 


Soil salinity measurements with in situ salinity sen- 
sors, a four-electrode salinity probe, a four-elec- 
trode Wenner array, and a multi-electrode probe 
were compared in an experimental plot irrigated 
with 3.1 mmho/cm CaC12. Good agreement was 
obtained among expected salinity, soil extract (1:1) 
EC (electrical conductivity), and EC meas- 
urements with the salinity probe. The salinity 
probe requires good electrode-soil contact and is 
therefore limited to the higher range of soil water 
contents. The Wenner array functions also at 
lower water contents, but interpretation of the 
results was influenced by soil layering. Salinity 
sensors gave the highest variance in the results. 
(Humphreys-ISWS) 

W80-06837 


AN AUTOMATED METHOD FOR THE DE- 
TERMINATION OF TOTAL INORGANIC 
CARBON IN FRESH WATER, 

Department of Water Affairs, Pretoria (South 
Africa). Hydrological Research Inst. 

L. R. Gravelet-Blondin, H. R. Van Vliet, and B. 
W. H. Schoones. 

Water S. A., Vol 6, No 3, p 135-137, July, 1980. 3 
Fig, 2 Tab, 5 Ref. 


Descriptors: *Freshwater, *Chemical analysis, *In- 
organic compounds, *Testing procedures, *Colori- 
metry, Carbon dioxide, Analytical techniques, 
Water quality, Water quality control, Bicarbon- 
ates, Carbon, Water sampling, Water chemistry, 
Water analysis, Water pollution, Analysis, Instru- 
mentation, Testing, Indicators, Laboratory tests, 
Automation. 


The sample stream was segmented with air free of 
carbon dioxide, acidified, and heated to 37 degrees 
to release carbon dioxide from dissolved inorganic 
carbon. A gas-permeable silicone membrane was 
used to introduce the evolved carbon dioxide into 
a weakly buffered thymol blue indicator solution. 
The color change, measured at 590 nm, was found 
to be directly proportional to the inorganic carbon 
content of the water. The method was linear over 
the calibration range of 50-500 mg of total inorgan- 
ic carbon per liter bicarbonate anion. Two water 
samples were tested ten times each to determine 
method precision, with the finding of a coefficient 
of variation of less than 1.1% for each measure- 
ment set. Recoveries were determined on two 
water samples, with aliquots of each spiked with 
0.5, 1.0, and 1.5 ml of a standard solution of 1 g/1 
bicarbonate. Recoveries averaged between 98% 
and 102%. Automation of the method was based 
on use of a Technicon AutoAnalyzer containing 
sampler IV, a manifold with a 150 mm dialyzer (60 
micron pore size membrane), and a colorimeter 
having 500 nm filters and 15 mm industrial flow 
cells, assembled as in the schematic provided in 
Figure 1. (Zielinski-IPA) 

W80-06854 


AN AUTOMATED METHOD FOR THE DE- 
TERMINATION OF DISSOLVED ORGANIC 
CARBON IN FRESH WATER, 

Department of Water Affairs, Pretoria (South 
Africa). Hydrological Research Inst. 

L. R. Gravelet-Blondin, H. R. Van Vliet, and P. A. 
Mynhardt. 

Water S. A., Vol 6, No 3, p 138-143, July, 1980. 5 
Fig, 5 Tab, 16 Ref. 


Descriptors: “Freshwater, *Chemical analysis, 
*Organic compounds, *Testing procedures, *Co- 
lorimetry, Carbon dioxide, Analytical techniques, 
Water quality, Water quality control, Chemical 
reactions, Carbon, Water sampling, Water chemis- 
try, Automation, Water analysis, Water pollution, 
Analysis, Instrumentation, Testing, Indicators, 
Laboratory tests. 


A simple automated method was developed for the 
measurement of dissolved organic carbon (DOC) 
in fresh water. Automation was carried out using a 
Technicon Auto-Analyzer comprising sampler IV, 
manifold and colorimeter with 590 nm filters and 
15 mm industrial flow cells, a 150 mm dialyzer 
containing a 60 micron pore gas-permeable silicone 
membrane, and a 254 nm UV light source. The 
flow diagram of the automated system is illustrat- 
ed. The sample stream, segmented with carbon 
dioxide-free air, was acidified, heated (56 degrees) 
and sparged with nitrogen (350 ml/min) to remove 
inorganic carbon. The re-sampled stream, again 
sesunented with carbon dioxide-free air, was mixed 
with a solution of potassium persulfate and mer- 
cury (II) nitrate and subjected to UV radiation, 
oxidizing the DOC to carbon dioxide which en- 
tered a weakly buffered pH 9.6 thymol blue indica- 
tor solution through the gas-permeable membrane. 
The measured color change was directly propor- 
tional to the amount of DOC in the water sample. 
Oxidation efficiency for seven organic compounds 
tested, was generally better than 95%. Percent 
recovery for the DOC method from raw water 
samples ranged from 99.9-104.8%. Method repro- 
ducibility for analysis of standard solutions or raw 
water showed a coefficient of variation of 1.2% or 
less. (Zielinski-IPA) 
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TRIHALOMETHANE LEVELS IN PUBLIC 
WATER SUPPLIES DRAWN FROM THE SAC- 
RAMENTO RIVER SYSTEM, 

California Dept. of Health Services, Berkeley. 

S. J. Nelson, and S. Khalifa. 

American Water Works Association Journal, Vol 
72, No 7, p 423-426, July 1980. 7 Fig, 9 Ref. 


Descriptors: *Water quality, *Water analysis, 
*California, *Water pollution sources, Sampling, 
Data collections, *Saline water intrusion, Bro- 
mides, Chemical oxygen demand, Organic com- 
pounds, Water treatment, Chemical analysis, Anal- 
ysis, Public health, Water pollution, Surface 
waters, Water supply, Public water systems, *Sac- 
ramento River(CA), *Trihalomethanes. 


Water samples were collected from nine public 
water systems treating water obtained from the 
Sacramento River system. Trihalomethanes 
(THM) were present in all raw waters, with con- 
centrations in some ranging as high as 25 micro- 
rams/L. As expected, THM levels were higher in 
inished waters. Considerably more THMs were 
formed in Sacramento River delta supplies, irre- 
spective of the degree of seawater intrusion. The 
primary effect of seawater intrusion was to in- 
crease bromination of THMs. THM formation in 
the river system as a whole did not correlate with 
either COD or TOC levels. THM formation in 
treated Contra Costa Canal water correlated well 
with the Delta Outflow Index. (Preece-ISWS) 
W80-06493 


SATELLITE OBSERVATIONS OF A NUTRI- 
ENT UPWELLING OFF THE COAST OF CALI- 
FORNIA, 

Naval Postgraduate School, Monterey, CA. Dept. 
of Oceanography. 

For primary bibliographic entry see Field 2L. 
W80-06499 


RECONNAISSANCE OF POLYCHLORINATED 
BIPHENYLS IN THE ARKANSAS RIVER BE- 
TWEEN MUSKOGEE AND WEBBERS FALLS 
LOCK AND DAM, OKLAHOMA, 

Geological Survey, Oklahoma City, OK. Water 
Resources Div. 

J. D. Stoner. 

Available from the OFSS, Box 25425, Fed. Ctr., 
Denver, CO 80225, $1.25 in paper copy, $3.50 in 
microfiche. Geological Survey open-file report 80- 
216, March 1980. 6 p, 1 Fig, 1 Tab, 2 Ref. 


Descriptors: *Polychlorinated biphenyls, *Water 
analysis, *Rivers, *Oklahoma, *Water quality, 
Bottom sampling, Organic wastes, Water pollution 
effects, *Arkansas River(OK). 


Analysis of samples collected from the Arkansas 
River between Muskogee and Webbers Falls Lock 
and Dam, Oklahoma, in November 1978 showed 
that concentrations of polychlorinated biphenyls in 
the dissolved and suspended phases were less than 
the detection limit of 0.1 micrograms per liter. The 
maximum polychlorinated biphenyl concentration 
measured in samples of the bottom material was 16 
micrograms per kilogram and occurred 5.9 miles 
below the U.S. Highway 62 bridge in Muskogee. 
W80-06514 


APPRAISAL OF GROUND WATER IN THE 
VICINITY OF THE LEADVILLE DRAINAGE 
TUNNEL, LAKE COUNTY, COLORADO, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

J. T. Turk, and O. J. Taylor. 

Available from the OFSS, Box 25425, Fed. Ctr., 
Denver, CO 80225, $3.50 in paper copy, $3.50 in 
microfiche. Geological Survey open-file report 79- 
1538, November 1979. 24 p, 10 Fig, 5 Tab, 13 Ref. 


Descriptors: *Groundwater, *Mine water, *Mine 
drainage, *Aquifer systems, *Colorado, Heavy 
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metals, Water pollution sources, Tunnels, Water 
levels, *Lake County(CO), *East Fork Arkansas 
River(CO), *Leadville drainage tunnel(CO). 


Ground water in the Leadville mining district 
occurs in granite, quartzite, limestone, sandstone, 
porphyry dikes, and unconsolidated material. 
These rocks form a single aquifer system because 
the formations are hydraulically connected 
through contact, mine workings, faulting, and frac- 
turing. The aquifer is recharged by precipitation 
and water moves toward California Gulch and 
probably toward Evans Gulch, in the drainage 
basin of the Arkansas River. The Leadville drain- 
age tunnel was constructed from 1943 to 1945 and 
later extended during 1950 to 1952, in order to 
drain the mine workings. Discharge from the 
tunnel lowered water levels 30 to 96 feet in mine 
shafts from 1944 to 1951. Installation of an imper- 
vious plug in the tunnel has been proposed in order 
to reduce the discharge of water containing objec- 
tionable concentrations of trace metals into the 
East Fork Arkansas River. The proposed plug 
would reduce the discharge from the tunnel, cause 
water levels east of the town of Leadville to rise, 
flood some mine workings, and increase ground- 
water discharge to California Gulch. However, the 
proposed plug is not expected to cause water levels 
in Leadville to rise substantially, but more current 
and detailed data are needed to verify this. Dis- 
charge from the Leadville drainage tunnel is prob- 
ably a mixture of water in equilibrium with carbon- 
ate aquifer materials from the mineralized zone, 
water acidified by the localized oxidation of pyrite 
from the mineralized zone, and water nearly satu- 
rated with calcite from the glacial mantle. Based 
on limited data, water from the carbonate mineral 
deposits has a pH of about 7.0 and concentrations 
of manganese of about 1,800 micrograms per liter 
and zinc concentrations of about 13,000 .micro- 
grams per liter. (USGS) 

W80-06516 


GROUND-WATER QUALITY IN SELECTED 
AREAS OF WISCONSIN, 

Geological Survey, Madison, WI. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2K. 
W80-06518 


WATER-QUALITY CONDITIONS IN THE 

MILNER REACH, SNAKE RIVER, SOUTH- 

CENTRAL IDAHO, OCTOBER 18-21, 1977, 

tama Survey, Boise, ID. Water Resources 
iv. 


W. H. Low. 


Geological Survey open-file report 80-510, April 
1980. 35 p, 6 Fig, 12 Tab, 14 Ref. 


Descriptors: *Water quality, *Path of pollutants, 
*Streamflow, *Water analysis, Nutrients, Bio- 
chemical oxygen demand, Bacteria, Trace ele- 
ments, Heavy metals, Fish toxins, Water quality 
standards, Low flow, *Snake River(ID), South- 
central Idaho. 


During late October 1977, water discharge from 
Minidoka Dam into the Milner reach of the Snake 
River was less than 22 cubic meters per second, 
compared to normal flows for that time of year of 
about 42 cubic meters per second or more. To 
determine if impaired water-quality conditions ex- 
isted, samples were collected at several sites above 
and below major point-source waste discharges 
near Burley, Idaho. Data collected for this study 
indicate some water-quality impairment within the 
study reach. At site 15 near Milner Dam, dissolved 
oxygen was below the 90 percent saturation stand- 
ard prescribed by the Idaho water-quality stand- 
ards. The total coliform and fecal coliform stand- 
ards were exceeded at about one-third of the sites 
sampled on the main stem of the Snake River. Un- 
ionized ammonia concentration exceeded U.S. En- 
vironmental Protection Agency water-quality cri- 
teria at one site near Burley. Concentrations of 
trace metals, insecticides, and herbicides were all 
low; none exceeded existing criteria. (USGS) 
W80-06519 
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QUALITY OF WATER AND TIME OF TRAVEL 

IN HOBOLOCHITTO CREEK, PEARL RIVER 

COUNTY, MISSISSIPPI, 

—e Survey, Jackson, MS. Water Resources 
iv. 

G. A. Bednar. 

Available from the OFSS, Box 25425, Fed. Ctr., 

Denver, CO 80225, $5.00 in paper copy, $3.50 in 

microfiche. Geological Survey open-file report 80- 

203, 1980. 36 p, 7 Fig, 1 Tab, 9 Ref. 


Descriptors: *Water quality, *Path of pollutants, 
*Mississippi, *Streamflow, *Flow rates, Surface 
waters, Data collections, Water temperature, 
Chemical analysis, Wastes, Dye releases, Tracking 
techniques, *Time-of-travel study, *Hobolochitto 
Creek(MS), *Pearl River County(MS). 


In Mississippi, an intensive study of Hobolochitto 
Creek, including the lower parts of East and West 
Hobolochitto Creeks, was conducted on Septem- 
ber 12-14, 1978. The quality-of-water data were 
collected during a period of generally low stream- 
flow and seasonally high air temperatures. These 
data show that the quality of water in Hobolo- 
chitto Creek was generally good. The dissolved- 
solids concentrations were less than 50 milligrams 
per liter, and the concentrations of nitrogen and 
phosphorus species were low. The 5-day biochemi- 
cal oxygen demand generally was minimal, and 
dissolved-oxygen concentrations were at levels 
that could support aquatic life. Several water sam- 
ples contained high fecal bacteria densities and 
there was evidence of the presence of wastes of 
human origin, particularly at the downstream sites 
on Hobolochitto Creek. It was determined from a 
time-of-travel study that the rate of solute travel is 
very slow at low streamflow. A peak dye concen- 
tration traveled through a 3.7-mile reach of Hobo- 
lochitto Creek in 23.5 hours. (USGS) 

W80-06522 


GLACIAL GEOLOGY AND STRATIGRAPHY 
OF WESTERN NEW YORK NUCLEAR SERV- 
ICE CENTER AND VICINITY, CATTARAUGUS 
AND ERIE COUNTIES, NEW YORK, 

Geological Survey, Albany, NY. Water Resources 


iv. 
For primary bibliographic entry see Field 2C. 
80-06531 


ENVIRONMENTAL FACTORS IN APPLICA- 

TION OF LIQUID SLUDGE TO UPSTATE 

NEW YORK FARMLANDS, 

Technical Completion Report State Univ. of New 

York at Binghamton. Dept. of Chemistry. 

For primary bibliographic entry see Field 5E. 
0-06564 


HYDROGEOLOGIC DATA FOR EUREKA 
SPRINGS LANDFII.L AND ADJACENT AREA, 
NORTH-CENTRAL HILLSBOROUGH 
COUNTY, FLORIDA, 1969-73, 

Geological Survey, T.\lahassee, FL. Water Re- 
sources Div. 

A. D. Duerr, and J. W. S*ewart. 

Available from the OFSS, Box 25425, Fed. Ctr., 
Denver, CO 80225, $11.00 in paper copy, $3.50 in 
microfiche. Geological Survey - ae report 80- 
70, 1980. 83 p, 3 Fig, 9 Tab, 6 Ref. 


Descriptors: Landfills, *Groundwater, *Water 
quality, *Florida, Observation wells, Solid wastes, 
Path of Pollutants, Hydrogeology, Aquifer charac- 
teristics, Water levels, Chemical analysis, Well 
data, Data collections, Water analysis, Nitrogen, 
Phosphorus, Trace elements, Metals, Biochemical 
oxygen demand, *Eureka Springs landfill(FL), 
*Hillsborough County(FL). 


Well location and construction data are summa- 
rized for 218 wells in the Eureka Springs landfill 
and adjacent areas in north-central Hillsborough 
County, FL. Most of the data are for 88 wells 
within the immediate vicinity of the landfill. 
Water-quality data are presented for 93 of the 
wells and 13 surface-water sites. Also presented are 
water-level data for the surficial and Floridan 
aquifers for 162 of the wells and lithologic logs for 
43 of the wells. (USGS) 
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W80-06580 


GEOHYDROLOGY OF HOLE UE-17A, SYN- 
CLINE RIDGE AREA, NEVADA TEST SITE, 
Geological Survey, Denver, CO. Water Resources 
iv. 

J. E. Weir, Jr., and J. N. Hodson. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as USGS-1543-4, 
Price codes: A02 in paper copy, AOI in microfiche 
Department of Energy, Nevada Operations Office, 
USGS-1543-4, 1979. 18 p, 4 Fig, 2 Tab, 4 Ref. 


Descriptors: *Hydrogeology, *Nevada, *Nuclear 
wastes, *Waste storage, Aquifer characteristics, 
Drill holes, Testing, Hydraulics, Groundwater 
movement, Transmissivity, Water levels, Water 
quality, Chemical analysis, Water pollution 
sources, Path of pollutants, *Nevada test site(NV) 


Hole UE-17a was drilled as a part of a study to 
evaluate the suitability of Unit J of the Eleana 
Formation of Mississippian age as a medium for 
storage of nuclear wastes. The 1,214-foot hole pen- 
etrated alluvium of Quaternary age, a thrust plate 
of the Tippipah Limestone of Pennsylvanian and 
Permian age, and 668 feet of the Eleana Forma 
tion. A small amount of ground water occurs in 
fractured quartzites and limestones of the Eleana 
Formation; jetting produced only 20 gallons per 
minute from the completed hole. Approximate 
transmissivity, calculated from jetting test results, 
is 1.2 feet squared per day. The hydraulic head has 
almost steadily declined in the hole since Septem- 
ber 29, 1976, a few days after the hole was com- 
pleted. Water from the Eleana Formation is a 
sodium bicarbonate and sodium sulfate type 
(USGS) 

W80-06582 


A ONE-DIMENSIONAL, STEADY-STATE, DIS- 
SOLVED-OXYGEN MODEL AND WASTE: 
LOAD ASSIMILATION STUDY FOR WEST 
FORK BLUE RIVER, WASHINGTON COUNTY, 
INDIANA, 
Geological Survey 
sources Div. 

J. G. Peters, W. G. Wilber, C 
F. P. Girardi 


Indianapolis, IN. Water Re- 
G. Crawford, and 
Available from the OFSS, Box 25425, Fed. Cti 
Denver, CO 80225, $6.75 in paper copy, $3.50 in 
microfiche. Geological Survey open-file report 79- 
1479, October 1979. 47 p, 16 Fig, 11 Tab, 37 Ref. 


Descriptors: *Model studies, *Dissolved oxygen, 
*Waste assimilative capacity, Water quality, *Indi 
ana, Streams, Streamflow, Low-flows, Reaeration, 
Water pollution, Waste water sal, Waste 
water treatment, Biochemical oxygen demand, Ni- 
trification, Ammonia, Nitrates, Nutrients, Math 
ematical models, *Washington County(IN), *West 
Fork Blue River(IN) 


A digital computer model calibrated to observe 
Stream conditions was used to evaluate water qual- 
ity in West Fork Blue River, Washington County, 
IN. Instream dissolved-oxygen concentration aver 
aged 96.5% of saturation at selected sites on West 
Fork Blue River during two 24-hour summer sur 
veys. This high dissolved-oxygen concentration re 
flects small carbonaceous and nitrogenous waste 
loads; adequate dilution of waste by the stream 
and natural reaeration. Nonpoint source 

loads accounted for an average of 53.2% of the 
total carbonaceous biochemical-oxygen demand 
and 90.2% of the nitrogenous biochemical-oxyger 
demand. Waste-load assimilation was studied for 
critical summer and winter low flows. Natural 
Streamflow for these conditions was zero, so 1 
benefit from dilution was provided. The projectec 
stream reaeration capacity was not sufficient 
maintain the minimum daily dissolved-oxygen con- 
centration (5 milligrams per liter) in the 

with current waste-discharge restrictions 

winter low flow, ammonia toxicity, rather than 
dissolved-oxygen concentration, was the limiting 
water-quality criterion downstream from the 
Salem wastewater-treatment facility. (USGS) 
W80-06584 


A ONE-DIMENSIONAL, STEADY-STATE, DIS- 
SOLVED-OXYGEN MODEL AND WASTE- 
LOAD ASSIMILATION STUDY FOR THE MIS- 
SISSINEWA RIVER, GRANT COUNTY, INDI- 
ANA, 

Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

W. G. Wilber, C. G. Crawford, and J. C. Peters. 
Available from the OFSS, Box 25425, Fed. Ctr., 
Denver, CO 80225, $13.50 in paper copy, $3.50 in 
microfiche. Geological Survey open-file report 79- 
1534, October 1979. 98 p, 27 Fig, 14 Tab, 45 Ref. 


Descriptors: *Model studies, *Dissolved oxygen, 
*Waste assimilative capacity, *Water quality, Indi- 
ana, Streams, Streamflow, Low-flows, Reaeration, 
Water pollution, Waste water disposal, Waste 
water treatment, Biochemical oxygen demand, Ni- 
trification, Ammonia, Nitrates, Nutrients, Math- 
ematical models, *Grant County(IN), *Missis- 
sinewa River(IN). 


A digital model calibrated to conditions in the 
Mississinewa River, Grant County, IN was used to 
develop alternatives for future waste loadings that 
would be compatible with Indiana stream water- 
quality standards defined for two critical hydrolo- 
gic conditions, summer and winter low flows. The 
hydrology of the Mississinewa River downstream 
from Gas City is controlled primarily by two fac- 
tors; low slopes, typical of the Tipton Till Plain, 
and a 10-foot dam at river mile 35.9, in Marion. All 
point-source waste loads affecting the modeled 
segment of the Mississinewa River are in the four 
incorporated municipalities of Fairmount, Jones- 
boro, Gas City, and Marion, in a primarily agricul- 
tural area. Model simulations indicate that algal 
photosynthesis and nitrification are the most sig- 
nificant factors affecting the dissolved-oxygen con- 
centration in the Mississinewa River during 
summer low flows. Natural reaeration without 
photosynthesis, is not sufficient to maintain an 
average dissolved-oxygen concentration of at least 
5 milligrams per liter in the stream, the State’s 
water-quality standard. Projected carbonaceous 
and nitrogenous biochemical-oxygen demand 
loads, from the Indiana State Board of Health, for 
Owens, Illinois, Inc., and the Gas City and Marion 
wastewater-treatment facility will result in viola- 
tions of the instream dissolved-oxygen standard. 
Fairmount and Jonesboro, because of their dis- 
tance from the Mississinewa, do not significantly 
affect the water quality of the modeled segment. 
The model also indicates that, during winter low 
flows, ammonia toxicity, rather than dissolved 
oxygen is the limiting water-quality criterion in the 
Mississinewa River downstream from the Gas City 
vastewater-treatment facility. (USGS) 

W80-06585 


3E OF THE STORM MODEL FOR ESTIMAT- 
: THE QUANTITY AND QUALITY OF 

RUNOFF FROM THE METROPOLITAN AREA 
OF HOUSTON, TEXAS, 
Geological Survey, Austin, TX. Water Resources 
Div.; and Geological Survey, Bay St. Louis, MS. 
Water Resources Div. 
K. M. Waddell, B. C. Massey, and M. E. Jennings. 
Geological Survey Water-Resources Investigations 
79-74, 1979. 29 p, 5 Fig, 6 Tab, 4 Ref. 


Descriptors: “Computer models, *Urban hydrol- 
ogy, *Water quality, *Streamflow, Storm runoff, 
Water pollution sources, Rainfall-runoff relation- 
ships, Reservoir storage, Low flow, Model studies, 
Hydrologic data, Texas, *STORM, *Houston(TX). 


The ‘STORM’ model (storage, treatment, over- 
flow, and runoff model), developed by the U.S. 
Army Corps of Engineers, was selected from exist- 
ing models and adapted to use available data to 
compute runoff from the Houston, TX, area and to 
compute the loads and concentrations of biochemi- 
cal-oxygen demand, dissolved solids, total phos- 
phorus, total organic carbon, total nitrogen, and 
fecal-coliform bacteria. Discharge and precipita- 
tion data for the 1975 water year and all available 
water-quality analyses were used to calibrate the 
model]. Data for the 1974 water year were used to 
verify the model for discharge. After verification, 
the calibrations were adjusted to balance the differ- 
ence between the 1974 and 1975 error predictions 


for discharge. The adjusted model was used with 
records of precipitation and evaporation to simu- 
late a 20-year record of the quantity and quality of 
runoff from the modeled area. The percentage of 
difference for the 1975 water year between the 
observed and computed concentrations of the 
water-quality constituents ranged from -21 to +8 
percent for dissolved solids, -56 to +31 percent for 
total organic carbon, 0 to +83 percent for bio- 
chemical-oxygen demand, -13 to +50 percent for 
total nitrogen, -40 to +133 percent for total phos- 
phorus, and -33 to +140 percent for fecal-coliform 
bacteria. The percentage of difference between the 
observed and computed discharge for the 1975 
water year ranged from -9 to +5 percent. (USGS) 
W80-06594 


WESTMINSTER QUADRANGLE: GEOLOGY, 
HYDROLOGY, AND MINERAL RESOURCES, 
Geological Survey, Towson, MD. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W80-06597 


WINFIELD QUADRANGLE: GEOLOGY, HY- 
DROLOGY, AND MINERAL RESOURCES, 
Geological Survey, Towson, MD. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W80-06598 


NEW WINDSOR QUADRANGLE, MARY- 
LAND: GEOLOGY, HYDROLOGY, AND MIN- 
ERAL RESOURCES, 

Geological Survey, Towson, MD. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W80-06599 


VARIABILITY OF PARTICULATE MATTER 
IN A SMALL COASTAL INLET, 

Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). Atlantic Oceanographic Lab. 

For primary bibliographic entry see Field 2L. 
W80-06610 


A MATHEMATICAL MODEL FOR ESTIMAT- 
ING PESTICIDE LOSSES IN RUNOFF, 

New York State Coll. of Agriculture and Life 
Sciences, Ithaca. Dept. of Agricultural Engineer- 
ing. 

D. A. Haith. 

Journal of Environmental Quality, Vol 9, No 3, p 
9 July-September 1980. 1 Fig, 5 Tab, 26 
Ref. 


Descriptors: *Water pollution sources, *Agricul- 
tural watersheds, *Pesticides, *Runoff, Hydro- 
graphs, Watersheds(Basins), Model studies, Math- 
ematical models, Forecasting, Water quality, Agri- 
cultural runoff, Soil erosion, Analytical techniques, 
Small watersheds, On-site data collections, Non- 
point source pollution, Atrazine. 


A simple mathematical model was proposed for 
the estimation of losses of dissolved and solid- 
phase pesticide in cropland runoff. The model was 
designed for use in water quality and pesticide 
screening studies for which field pesticide runoff 
data are unavailable. The model is based on com- 
monly used methods for runoff and soil loss predic- 
tions and does not require calibration. A compari- 
son of model predictions with measured atrazine 
(2-chloro-4(ethylamino)-6-(isopropylamino)-s- 
triazine) losses from two smal] Georgia watersheds 
indicated that the model provides a reasonable 
means of estimating the approximate magnitudes of 
long-term (3 years for the two watersheds) total 
pesticide runoff losses. Although large errors were 
sometimes observed in estimates of losses from 
single runoff events, the observed variations in 
pesticide losses among events and the distribution 
of these losses into dissolved and solid-phase com- 
ponents were reflected in model predictions. 
(Humphreys-ISWS) 

W80-06616 





AREAL, VERTICAL, AND TEMPORAL DIF- 
FERENCES IN GROUND WATER CHEMIS- 
TRY: I, INORGANIC CONSTITUENTS, 
Nebraska Univ., Lincoln. Conservation and 
gg Div. 

alding, and M. E. Exner. 


fue of Environmental Quality, Vol 9, No 3, p 


glia July-September 1980. 11 Fig, 3 Tab, 3 


Descriptors: *Groundwater, *Water quality, Moni- 
toring, *Distribution, *Nebraska, Spatial distribu- 
tion, Temporal distribution, On-site investigations, 
Water chemistry, Land use, Leaching, Seepage, 
Rivers, Dissolved solids, Ions, Aquifers, Data col- 
lections, Calcium, Magnesium, Sulfates, Chlorides, 
Fluorides, Sodium, Potassium, Carbonates, Nitro- 
gen, Water temperature, Hydrogen ion concentra- 
tions, Phosphorus, Silica, *Geochemistry, *Platte 
River(NE), Inorganic constituents. 


Definite areal, vertical, and temporal differences 
were observed in the groundwater chemistry of a 
62 sq km area in Nebraska’s Platte Valley. A 
network of 53 wells was monitored 10 times be- 
tween July 1975 and July 1976 for dissolved solids, 
Ca(2+), Mg(2+), Na(+), K(+), HCO3(-), SO4(2- 
), C1(-), F(-), NO3-N, PO4-P, SiO2, pH, and tem- 
perature. Areal differences are most pronounced in 
the shallow groundwater and reflect upgradient 
land use and soil type. Average total dissolved 
solids (TDS) and nitrate-nitrogen (NO3-N) con- 
centrations range from 557 to 2,210 mg/liter and 
from 0.1 to 33 mg/liter, respectively, with the 
lowest concentrations occurring downgradient 
from near-pristine areas and the highest concentra- 
tions occurring downgradient from cultivated and 
irrigated fields. In groundwater downgradient 
from cultivated and irrigated fields, most of the 
chemical parameters have pronounced decreases in 
concentration with depth. Stratification is more 
pronounced in the bottomland than in the terrace, 
and in the latter reflects mixing of the groundwater 
caused by intensive pumping of irrigation water 
during the last four decades. Magnesium and potas- 
sium markedly decrease with depth regardless of 
upgradient land use. Marked cyclic fluctuations in 
NO3-N and SO4(2-) concentrations generally were 
observed in the bottomland groundwater. Sulfate 
concentrations, which were correlated significant- 
ly with TDS, Ca(2+), Mg(2+)Na(+), and Cl1(-) 
(r equal to or greater than +0.89), peak in late 
winter and early spring. Groundwater in second- 
ary aquifers confined within or beneath a layer of 
clayey silt has an average TDS concentration of 
304 mg/liter and almost negligible amounts (equal 
to or less than 0.1 mg/liter) of NO3-N. Temporal 
fluctuations in chemical constituents from these 
aquifers were the smallest observed within the 
study area. (Humphreys-ISWS) 
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AREAL, VERTICAL, AND TEMPORAL DIF- 

FERENCES IN GROUND WATER CHEMIS- 

TRY: II, ORGANIC CONSTITUENTS, 

Nebraska Univ., Lincoln. Conservation and 

Survey Div. 

G. A. Junk, R. F. Spalding, and J. J. Richard. 

Journal of Environmental Quality, Vol 9, No 3, p 

cs July-September 1980. 1 Fig, 1 Tab, 17 
ef. 


Descriptors: *Groundwater, Monitoring, *Water 
quality, *Distribution, *Nebraska, Pesticides, Her- 
bicides, Water chemistry, Dieldrin, Organic 
matter, Areal, On-site investigations, Data collec- 
tions, Aquifers, Water wells, Nitrogen, Spatial dis- 
tribution, Temporal distribution, Water pollution 
sources, *Geochemistry, *Platte River(NE), Or- 
ganic constituents, Alachlor, Atrazine, Dissolved 
organic carbon. 


Selected organic components in samples collected 
from monitoring wells and from surface water 
were shown to follow definite areal, vertical, and 
temporal trends in concentration. Atrazine (2- 
chloro-4-(ethylamino)-6(isopropylamino)-s- 
triazine), alachlor (2-chloro-2’,6’-diethyl-N- 
(methoxymethy])acetanilide) and dieldrin 
(1,2,3,4, 10, 10-hexachloro-exo-6,7-epoxy- 
1,4,4a,5,6,7,8,8a-octahydro-1,4-endo, exo-5,8-di- 
methano-naphthalene) were measured in 64, 35, 
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and 35 water samples, respectively. The atrazine 
amounts range from less than 0.01 to 88 micro- 
gram/liter. Peak concentrations were observed in 
shallow well water downgradient from irrigated 
fields at the end of the irrigation season. The areal 
and vertical distributions of atrazine are closely 
associated with those of nitrate-nitrogen (NO3-N), 
which was measured as an indicator of deep perco- 
lation from irrigated croplands. However, tempo- 
ral variations in atrazine concentrations suggest 
that it is a nonconservative constituent of ground- 
water. Alachlor and dieldrin amounts are extreme- 
ly low, being less than 0.1 microgram/liter in all 
but one water sample that was taken from a well 
located in an excessively well-drained area. Dis- 
solved organic carbon (DOC) was measured in 95 
water samples and the amounts range from 0.2 to 
4.8 mg/liter. Maximums occur in shallow wells 
and there are no seasonal associations with either 
atrazine or NO3-N. The DOC data suggest perco- 
lation from the unsaturated zone and partial re- 
moval from solution during vertical transport 
within the saturated zone. (Humphreys-ISWS) 
W80-06618 


EFFECT OF GRASS BUFFER ZONE LENGTH 
IN REDUCING THE POLLUTION FROM 
LAND APPLICATION AREAS, 

Soil Conservation Service, Rutherfordton, NC. 
For primary bibliographic entry see Field 5G. 
W80-06622 


FINITE ELEMENT ANALYSIS OF EFFLUENT 
FLOW FROM SUBSURFACE SEWAGE DIS- 
POSAL FIELDS, 

Minnesota Univ., St. Paul. 

For primary bibliographic entry see Field 5D. 
W80-06623 


OXYGEN EXCHANGE BETWEEN A ‘MODEL’ 
POND AND THE ATMOSPHERE, 

Science and Education Administration, Durant, 
OK. Southern Plains Watershed and Water Quality 
Lab. 

O. R. Lehman. 

Advances in Water Resources, Vol 2, No 2, p 87- 
89, June 1980. 2 Fig, 2 Tab, 15 Ref. 


Descriptors: *Oxygen, ‘*Dissolved oxygen, 
*Ponds, *Model studies, Atmosphere, Air, Mixing, 
Winds, Rainfall, Precipitation(Atmospheric), Tem- 
perature, Water temperature, Water quality, Nutri- 
ents, Oxygen exchange, Exchange rates. 


Oxygen exchange between a sheltered ‘model’ 
farm pond (6 m diameter and 2.5 m deep) and the 
atmosphere averaged 0.33 m/day for meas- 
urements made from April to December. This 
value was similar to those reported for isolated 
surfaces in sheltered waters and in laboratory tanks 
but below those of large, inland waters. Low aver- 
age wind velocity (0.7 m/sec) probably caused the 
low 02 exchange rate. Interactions between air and 
water temperatures and precipitation may be im- 
portant factors governing short-term 02 exchange 
in highly sheltered waters. (Sims-ISWS) 
W380-06625 


A NOTE OF THE PERFORMANCE OF A 82BR 
RADIOACTIVE TRACER IN THE RIVER 
SKERNE, ENGLAND, 

Teesside Polytechnic, Middlesbrough (England). 
Dept. of Civil Engineering. 

For primary bibliographic entry see Field 2E. 
W80-06629 


CHEMICAL YIELDS IN RUNOFF, AND DENU- 
DATION IN A SMALL ARABLE CATCHMENT, 
EAST DEVON, ENGLAND, 

Lanchester Polytechnic, Coventry (England). 
Dept. of Geography. 

For primary bibliographic entry see Field 2J. 
W80-06633 


THE FATE OF TRACE METALS IN NARRA- 
GANSETT BAY, RHODE ISLAND: RADIO- 
TRACER EXPERIMENTS IN MICROCOSMS, 


Sources Of Pollution—Group 5B 


Lamont-Doherty Geological Observatory, Pali- 
sades, NY. 

For primary bibliographic entry see Field 2L. 
W80-06654 


GROUND-WATER GEOCHEMISTRY: 
SENIC IN LANDFILLS, 

Robert S. Kerr Environmental Research Lab., 
Ada, OK. 

A. W. Hounslow. 

Ground Water, Vol 18, No 4, p 331-333, July- 
August 1980. 1 Fig, 10 Ref. 


AR- 


Descriptors: *Arsenic compounds, *Landfills, 
*Groundwater, *Geochemistry, *Dissolved 
oxygen, Hydrogen sulfide, Iron compounds, Tox- 
icity, Leachate, Infiltration, Aerobic conditions, 
Anaerobic conditions, Oxidation-reduction poten- 
tial, Arsenate, Arsenite. 


Three key hyrogeochemical environments based 
on the oxidation-reduction state of groundwater 
were defined by the presence or absence of dis- 
solved oxygen and hydrogen sulfide. The mobility 
of arsenic is greatly influenced by these dissolved 
gases and the behavior of iron in these same envi- 
ronments. The main forms of arsenic in aqueous 
environments are arsenate and arsenite. Arsenate 
occurs in oxygenated waters, but if colloidal ferric 
hydroxide is also present, the arsenate may be 
adsorbed and removed from solution. In strongly 
reducing waters containing hydrogen sulfide ar- 
senic is removed from solution and precipitated 
either as arsenic sulfide, heavy-metal sulfarsenite 
compounds, or co-precipitated with iron sulfides. 
In mildly reducing waters lacking both dissolved 
oxygen and hydrogen sulfide, arsenic occurs as the 
arsenite ion. In waters of this type the mobility of 
both arsenic (as arsenite) and iron (as ferrous iron) 
are at a maximum. It was also stressed that arsenite 
is 60 times more toxic to humans than arsenate. 
(Visocky-ISWS) 

W80-06680 


PHYSICOCHEMICAL TRANSFORMATIONS 
WITHIN EPHEMERAL STREAMBEDS RE- 
LATED TO SEWAGE EFFLUENT RELEASES, 
Arizona Water Resources Research Center, 
Tucson. 

R. A. Phillips, L. G. Wilson, and P. G. Sebenik. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-106700, 
Price codes: A04 in paper copy, AOI in microfiche. 
Project Completion Report, June 1977. 47 p, 17 
Fig, 7 Tab, 22 Ref. OWRT-A-040-ARIZ (2), 14- 
31-0001-4003. 


Descriptors: *Emphemeral streams, *Open channel 
flow, *Physicochemical properties, *Sewage ef- 
fluents, Waste Water(Pollution), Water Quality, 
*Path of pollutants, Sampling, Water analysis, Ni- 
trification, *Arizona, Santa Cruz River(AZ). 


Hydraulic and physicochemical measurements 
were made on treated sewage effluent releases at 
established locations within the channel of an 
ephemeral stream, the Santa Cruz River of South- 
ern Arizona. Water quality samples were taken in 
sequence so that incremental flows at different 
hydrograph stages could be traced as the effluent 
moved downstream. Hydrographs obtained from 
two H-L flumes were used to calibrate a modified 
kinematic wave model. Hydraulic parameters from 
the kinematic model and physicochemical meas- 
urements from water quality samples were com- 
bined together into a statistical-empirical kinetic 
model of nitrogen transformations which may 
occur in sewage effluent releases. There was fair 
agreement between the measured data and nitro- 
gen species values calculated with the model. 
Measured nitrogen species values indicated that 
the rate of nitrification in sewage effluent releases 
is related to flow distance and physical characteris- 
tics of the stream. 

W80-06695 


NATAL SHELF CIRCULATION 
BY LANDSAT IMAGERY, 
National Physical Research Lab., Pretoria (South 
Africa). 


REVEALED 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


O. G. Malan, and E. H. Schumann. 
South African Journal of Science (Johannesburg), 
Vol 75, No 3, p 136-137, 1979. 3 Fig, 4 Ref. 


Descriptors: *Ocean circulation, 
*Satellites(Artificial), *Remote sensing, *Coasts, 
*South Africa, Water circulation, Movement, 
Winds, Mixing, Diffusion, Mapping, Data collec- 
tions, Synoptic analysis, Charts, Regions, *Pollut- 
ant identification, Surveys, Sediments, Meteorol- 
ogy, Suspended solids, Rivers, Industrial wastes, 

ides, Eddies, Plankton, Measurement, Evaluation. 


The circulation features of the Natal, South Africa, 
coastal area between 28 degrees S and 31 degrees S 
were analyzed by Landsat imagery. The images 
from two bands of the Landsat multispectra scan- 
ner (MSS) revealed patterns due to suspended par- 
ticulate matter such as sediment, plankton, and 
antropogenic effluent, emanating from Lake St. 
Lucia/Mfolozi, Richards Bay, Tugela, Mvoti, 
Durban Bay, and Mkomazi. Plumes of industrial 
effluent appeared as gray patches on the black 
background, which is clear water. River-borne 
water containing particulate matter after heavy 
rains can be easily traced by the Landsat pictures. 
Eddy and current direction in Durban Bay can be 
mapped by snyoptic pictures of the area. Satellite 
imagery can map and qualitatively assess a large 
area of ocean depending on the weather, but con- 
ventional oceanographic measurements are neces- 
sary to quantify the ocean environment. (Sidney- 
I 
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THE TSESIS OIL SPILL. REPORT OF THE 
FIRST YEAR SCIENTIFIC STUDY (OCTOBER 
26, 1977 TO DECEMBER, 1978). 

National Oceanic and Atmospheric Administra- 
tion, Boulder, CO. Office of Marine Pollution As- 
sessment; Stockholm Univ. (Sweden). Asko Lab.; 
and Swedish Water and Air Pollution Research 
Inst., Stockholm. 

NOAA, Outer Continental Shelf Environmental 
Assessment Program Report, March 1980. 307 p. 


Descriptors: *Oil spills, *Oil pollution, *Water pol- 
lution effects, Path of pollutants, Dispersion, Envi- 
ronmental effects, Biomass, Littoral, Benthos, Fish, 
Shellfish, Plankton, Birds, Crustacea, *Sweden, 
*TSESIS oil spill, Outer Continental Shelf, Oil 
transport, Pelagic system. 


On October 26, 1977, the Soviet tanker TSESIS 
struck a rock in the fairway while inbound through 
the archipelago off Sodertalje, Sweden (northern 
Baltic Proper) releasing about 1100 tons of oil, 
mostly No. 5 fuel oil and some bunker oil. Clean- 
up operations recovered most of the oil. The area 
was one which had been relatively well studied in 
the past as the site of several marine biological 
programs and the spill study was initiated rapidly 
enough to have some littoral sites surveyed imme- 
diately before impact by oil making an ‘ideal’ oil 
study. The direct effects on the plankton included 
decreased zooplankton biomasses in the immediate 
vicinity of the tanker. Damage to bird life and the 
littoral zone was alleviated by the season of the 
spill. The supralittoral zone showed little damage 
when surveyed the following summer. In the litto- 
ral zone, no effects on the algae were seen, but the 
fauna of the most heavily oiled coastline showed 
direct effects. Crustaceans were especially hard hit, 
but less than a year later, recovery was well under- 
way. Sediment traps deployed in the area demon- 
strated that oil was rapidly transported to the 
benthos. The recovery of the deep soft bottoms 
proved slower than for other systems studied. 
Chemical analysis showed rapid weathering of the 
TSESIS oil and all oil found in either biota or in 
sediment trap material was altered in composition, 
but identifiable as TSESIS oil. (See W80-06739 
or W80-06752). (NOAA) 

W80-06738 


ESTUARINE SEDIMENTS: SUCCESSIONAL 
MODEL, 

Oregon State Univ., Corvallis. Dept. of Civil Engi- 
neering. 

K. J. Williamson, and D. A. Bella. 

Journal of the Environmental Engineering Divi- 


sion, American Society of Civil Engineers, Vol 
106, No EE4, Proceedings Paper 15595, p 695-710, 
August 1980. 11 Fig, 20 Ref, 2 Append. NSF 
ENV71-01908-A03. 


Descriptors: *Sediments, *Estuaries, *Water pollu- 
tion, *Model studies, Mathematical models, Iron, 
Sulfides, Sulfates, Bacteria, Toxins, Water quality, 
Chemicals, Chemical reactions, Benthos, Sedimen- 
tology, Estuarine sediments. 


Estuarine sediments were discussed with emphasis 
given to the sulfur cycle. Human activities alter 
estuarine sediments, and adverse impacts can 
result. Toxic levels of free sulfide can build up 
within estuarine sediments, and hydrogen sulfide 
can be released to the atmosphere. A conceptual 
model was presented that can serve as a practical 
basis for monitoring estuarine sediments and for 
interpreting results. Methods for classifying estuar- 
ine sediments with a minimal amount of field effort 
were discussed. The model and methods presented 
allow description of changes in sediment charac- 
teristics in response to different natural and human 
imposed conditions. Experimental results were pre- 
sented and discussed. (Sims-ISWS) 

W80-06757 


BUILDUP, STRENGTH, AND WASHOFF OF 
URBAN POLLUTANTS, 

Illinois State Water Survey, Urbana. 

M. L. Terstriep, G. M. Bender, and D. J. Benoit. 
Journal of the Technical Councils of the American 
Society of Civil Engineers, Vol 106, No TCl, 
Proceedings Paper 15620, p 73-91, August 1980. 8 
Fig, 6 Tab, 5 Ref, 2 Append. 


Descriptors: *Water gy. *Urban runoff, *Sam- 
ling, *Mathematical models, *Illinois, Cities, 
oads, Pollutants, Path of pollutants, Water pollu- 

tion, Water pollution sources, Storms, Storm 

water, Data collections, Analytical techniques, Ur- 
banization, Hydrology, Environmental engineer- 
ing. 


A study performed to satisfy the requirements of 
Section 208 of Public Law 92-500 for the nondesig- 
nated urban area of Illinois was described. The 
data collection program involving up to 34 con- 
stituents on both water samples and dry accumula- 
tion samples was summarized. The data were used 
to calibrate an urban runoff, quantity-quality model 
known as QUAL-ILLUDAS. The accumulation 
rates and composition of street surface pollutants 
needed in the model were determined. Model re- 
sults were related to land use and other basin 
parameters by means of regression equations. It 
was concluded that water quality modeling is a 
useful tool and that urban runoff contains heavy 
metals and other constituents in excess of Illinois 
Water Quality Standards. (Sims-ISWS) 

W80-06758 


STORMWATER QUALITY--FIRST EFFORTS 
IN DENVER, 

Urban Drainage and Flood Control District, 
Denver, CO. 

B. Urbonas, and L. S. Tucker. 

Journal of the Technical Councils of the American 
Society of Civil Engineers, Vol 106, No TCl, 
Proceedings Paper 15621, p 53-71, August 1980. 6 
Fig, 8 Tab, 4 Ref, 2 Append. 


Descriptors: *Water quality, *Urban_ runoff, 
*Storm water, *Sampling, Water pollution, Water 
pollution sources, Pollutants, Chemicals, Bacteria, 
Coliforms, Biochemical oxygen demand, Nitrogen, 
Heavy metals, Drainage, Drainage systems, Cities, 
Storms, Hydrology, *Denver(CO). 


A sampling program for nonpoint source pollut- 
ants was initiated in Denver, in 1975. Some of the 
data collected and preliminary findings were pre- 
sented. Tentative conclusions drawn on limited 
data from three watersheds were: (1) first-flush 
effects of storm runoff were not evident, and pol- 
lutant loadings generally followed the hydrograph 
throughout the runoff period; (2) there was a 
vague indication that longer antecedent dry peri- 
ods lead to higher pollutant loads in subsequent 
runoff, but there were exceptions to this as well; 


and (3) in comparison with secondary effluent in 
the same watersheds, storm runoff gave much 
lower mass loadings to the receiving waters for all 
constituents except metals. Zinc loadings were two 
to four times higher than in secondary effluent, and 
lead was sometimes 10 to 20 times higher. Data 
collection programs of this type should be accom- 
panied by immediate data analysis and evaluation, 
ible to include computer modeling, to redirect 
urther sampling. (Sims-ISWS) 
W80-06759 


URBAN RUNOFF QUALITY: INFORMATION 
NEEDS. 


Sonnen (M.B.) Co., Inc., Walnut Creek, CA. 

M. B. Sonnen. 

Journal of the Technical Councils of the American 
Society of Civil Engineers, Vol 106, No TCl, 
Proceedings Paper 15611, p 29-40, August 1980. 2 
Tab, 24 Ref, 1 Append. 


Descriptors: *Water quality, *Urban runoff, *Re- 
search and development, *Planning, Sampling, 
Runoff, Storm runoff, Cities, Land use, Urbaniza- 
tion, Pollutants, Water pollution, Water pollution 
sources, Mathematical models, Computer models, 
Information needs. 


Current perceptions of runoff water quality 
viewed by government and by university and pri- 
vate scientists tend to be limited to immediate and 
pressing regulatory requirements. As a conse- 
quence, the true importance or insignificance of 
urban runoff as a source of damaging pollution is 
going undiscovered. Current mathematical models 
purporting to be theoretically sound expressions of 
urban runoff and land surface behavior were 
shown to be quite rudimentary, based on statistical- 
ly invalid information, and are of questionable pre- 
dictive value. Newer planning methods are needed 
on which to base decisions about costly pollution 
control alternatives. These methods can be forth- 
coming only through derivation of more compre- 
hensive theory and by its proof in turn by more 
comprehensive sampling. Many information gaps, 
which were considered, should be filled. Limited, 
though perhaps still quite expensive, pilot pro- 
grams of sampling were proposed. (Sims-ISWS) 
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A method was presented for simulating the gross 
changes in river water quality which may result 
from natural variations in flow, systematic changes 
to the flow regime as a whole, or major changes in 
discharge quality. The mathematical model de- 
scribed, once calibrated, requires historic flow data 
which cover the range of conditions of interest; for 
example, a typical drought year. Applications were 
described in which the model was used on a desk- 
top mini-computer to produce medium and long 
term predictions of river quality under a variety of 
flow regimes and to investigate the effects on 
water quality of a new reservoir. (Sims-ISWS) 
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demand, Tidal waters, Planning, *Thames 
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Wood and Cockburn outlined the theory of an 
equitable approach to pollution control. In order 
to use this approach, the pollution budget for the 
stretch of river must be defined, and this budget 
must be distributed equitably among the discharg- 
ers. The equitable approach assumes that all dis- 
chargers have an equal right to a share of the 
budget proportional to the potential load which 
would have been discharged were no treatment 
given. This paper extended the theory into practice 
and discussed some of the advantages and prob- 
lems in the Thames Estuary. The dissolved oxygen 
pollution budget, based on quality objectives for 
the Thames, was defined and was distributed equi- 
tably among the dischargers. In setting the equita- 
ble allowances it is clear that other restraints pre- 
vent the freshwater rivers from using their full 
allowance, and this becomes available for other 
dischargers; further, it is difficult to properly as- 
cribe allowances for nonpoint discharges and 
storm discharges. Because the setting of the pollu- 
tion budget and the equitable approach use two 
different bases, they are not necessarily compatible, 
and therefore in the Thames a purely equitable 
approach would result in some failure to meet the 
objectives. A method for overcoming the problem 
was set out in the paper. When compatibility be- 
tween equitability and the quality objectives has 
been achieved, required discharge standards can be 
calculated. (Sims-ISWS) 
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The behavior of 12 insecticides in soil and aqueous 
suspensions of soil and sediment was studied in the 
laboratory. Insecticides used were representative 
of the organochlorine, organophosphorus, and car- 
bamate groups. Tests were conducted using three 
soils and a stream sediment. The order of adsorp- 
tion on soil was DDT greater than leptophos 
greater than dieldrin greater than endrin greater 
than ethion greater than chlorpyrifos greater than 
lindane greater than parathion greater than dia- 
zinon greater than carbaryl greater than carbo- 
furan greater than mevinphos. Organic soil had the 
greatest adsorptive capacity greater than stream 
sediment greater than Beverly sandy loam greater 
than Plainfield sand. Desorption and mobility of 
the insecticides increased with increasing solubility 
of the insecticides in water, even though the insec- 
ticides tested were very different in chemical struc- 
ture. The results indicated that adsorption, desorp- 
tion, and mobility of insecticides in soil and water 
will be dependent to a large extent on the nature of 
the adsorbents and water solubility of the insecti- 
cides. (Sims-ISWS) 
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The relative importance of chemical and biological 
processes in the degradation of 12 insecticides in 
water was studied by comparing their persistence 
in four types of water: natural, distilled, sterilized 
natural, and sterilized distilled. DDT, lindane, and 
parathion disappeared fairly quickly in the natural 
water, but were very persistent in the other types 
indicating the importance of microbial action in 
their degradation. There was little indication of 
chemical degradation of any of the organochlorine 
(OC) insecticides. The four compounds most stable 
in water were dieldrin, endrin (OCs), ethion, and 
leptophos (organo-phosphorus (OP) insecticides). 
Generally the other OP insecticides and both car- 
bamates disappeared from all four types of water, 
demonstrating that chemical processes played a 
major role in their degradation, with biological 
processes having a secondary role for chlorpyrifos, 
diazinon, and carbaryl. The observed order of per- 
sistence after 8 weeks in natural water was dieldrin 
greater than endrin greater than ethion greater 
than leptophos greater than lindane greater than 
chlorpyrifos greater than diazinon greater than 
mevinphos greater than carbofuran greater than 
DDT greater than carbaryl greater than parathion. 
The random occurrence of the chemical types in 
this list demonstrates that generalization on persis- 
tence in the environment cannot be made on the 
basis of chemical structure. (Sims-ISWS) 
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Concentrations of the heavy metals cadmium (Cd) 
and zinc (Zn) were determined at several sites in 
Palestine Lake, Indiana, and in the stream (Wil- 
liamson Ditch) which transports metal-bearing 
wastes to the lake. Average dissolved Cd and Zn 
concentrations in the lake were as high as 17.3 
micrograms/liter and 293 micrograms/liter, re- 
spectively, while corresponding suspended levels 
were 30.3 micrograms Cd/liter and 270 micro- 
grams Zn/liter. Average levels of both Cd and Zn 
in the dissolved fraction exceeded those in the 
suspended fraction, except at one site in the lake 
where suspended Cd was higher. During anaerobic 
conditions occurring in lake’s hypolimnion, a 
marked decrease in the dissolved fraction and con- 
comitant increase in the suspended fraction of both 
Cd and Zn were noted. A cadmium-specific ion 
electrode was used to determine the chemical 
forms of dissolved Cd present in the lake. Free 
Cd(2+) was the dominant form; however, Cd- 
organic complexes sometimes comprised a signifi- 
cant portion of the total dissolved Cd. (Sims- 


ISWS) 
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A regional sewerage system under construction in 
southeast Nassau County is expected to affect 
ground-water levels, ground-water quality, and 
volume of streamflow. In the central part of the 
area to be sewered, nitrate (as N) concentrations in 
the water-table aquifer generally exceed 10 milli- 
grams per liter (mg/L). Where the unsaturated 
zone exceeds 30 feet in thickness, almost all nitro- 
gen species in water are in the form of nitrate. In 
the southern part of the area, where the unsaturat- 
ed zone is thin, ammonium concentration is higher 
than elsewhere. In the southern part of an adja- 
cent, sewered area, the average median concentra- 
tion of ammonium (as N) is approximately 0.1 a 
L; in the unsewered area it is 2.4 mg/L. e 
higher dissolved-oxygen concentration in the 
sewered area is attributed to the interception of 
sewage by sewers. Streamflow characteristics in 
the sewered area indicate that sewerage has signifi- 
cantly reduced streamflow; similar reductions are 
expected in the unsewered area after the comple- 
tion of sewerage. In the sewered area, median 
nitrate (as N) concentration of streamflow is 1.7 
mg/L, whereas in the unsewered area, it is 6.6 mg/ 
L. (USGS) 
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Information on late 1970’s loadings of heavy 
metals obtained from Michigan and Wisconsin in- 
dustrial sources reveals that, when compared with 
inputs from other sources, industrial inputs are 
relatively small. The heavy metals load from 
Michigan and Wisconsin industrial sources is only 
slightly less than the loadings estimated for the 
states’ municipal sewage treatment facilities (mid- 
1970’s conditions). In the future, the industrial load 
will likely become more significant, relative to the 
municipal input, as phosphorus removal techniques 
come online or are upgraded at the major plants, 
and as industrial pretreatment requirements are 
implemented. The metals load contributed by 
Michigan and Wisconsin industries was determined 
to be substantially less than the load estimated to 
be contributed by atmospheric deposition to Lakes 
Superior, Michigan, Huron and Erie. With the 
exception of copper loading to Lake Erie, esti- 
mates of metals loading from urban and rural 
runoff in Michigan and Wisconsin are consistently 
greater than metal loads from these states’ industri- 
al sources. With the exception of Lake Erie, the 
average annual lead input to the lakes from shore- 
line erosion is greater than the total load from both 
municipal and industrial point sources in Michigan 
and Wisconsin. 
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Hexachlorobenzene (HCB) is of interest because 
large quantities are produced as a byproduct of the 
chlorinated solvent industry. Land disposal is one 
means of handling this industrial waste. Hexachlor- 
obenzene is chemically stable, resistant to micro- 
bial decomposition, nearly insoluble in water, and 
has a moderate vapor pressure. Therefore, HCB 
will move in soils primarily by vapor phase diffu- 
sion. Negligible transport in moving water will 
take place. The vapor pressure of HCB, measured 
with the gas saturation technique, was related to 
the temperature by the equation log p = 12.94 - 
(5279/1) 1 giving HCB vapor pressure values from 
0.0000042 to 0.000224 mm Hg over the tempera- 
ture range 15 to 45 C. The heat of vaporization of 
HCB was calculated to be 24.2 kcal/mol. Vapor 
pressure data were used to measure the vapor 
phase diffusion of HCB in soil using a vapor- 
diffusion cell. The steady-state vapor diffusion of 
HCB in soil was directly related to soil air-filled 
porosity and was therefore greatly reduced by 
increased soil bulk density and increased soil water 
content. The apparent steady-state HCB diffusion 
coefficient was linearly related to the soil porosity 
term. The calculated diffusion coefficient in air for 
HCB was 10,000 sq cm/day. (Humphreys-ISWS) 
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Pollution of groundwater can occur under a wide 
variety of conditions and may require considera- 
tion of factors such as saturated or unsaturated 
flow, conservative on nonconservative contami- 


nants, and the effect of contaminant concentration 
on fluid properties. The work that was described in 
this paper involved the movement of a conserva- 
tive contaminant in saturated unconfined flow 
where the density of the fluid is dependent upon 
contaminant concentration. Pollution originates 
from a surface water source recharging the uncon- 
fined aquifer at the water table, and the recharge 
source is assumed to be long enough for two- 
dimensional flow to occur in a vertical section of 
the aquifer. Mass transport in the unsaturated zone 


was assumed negligible. This paper gave results 
obtained from a finite element model and included 
some experimental results for comparison pur- 
resp (See also W80-06858) (Sims-ISWS) 
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Contaminants escaping from industrial waste dis- 
posal sites pose a serious threat to our subsurface 
water resources. Many past chemical disposal 
schemes were ill-considered, and current land dis- 
posal practices are less than ideal. The magnitude 
and eventual consequences of these practices are 
just beginning to make their full presence felt. The 
analysis of subsurface contamination by industrial 
chemicals intensifies the difficulties innate to 
groundwater quality simulation. Very high con- 
centrations of acids, bases, and aqueous or nona- 
queous solutions carrying hosts of trace constitu- 
ents have been found escaping to the subsurface. 
Concentrations are often extreme enough to alter 
the physical properties of any water they burden. 
Furthermore, because of the diversity and sophisti- 
cation of industrial chemcials, there is always great 
potential for interactions between solutes, and 
among these and the solid phase. To aid in the 
analysis of chemical contamination episodes, an 
experimental simulation was developed. This was 
posed as a coupled system of models to simulta- 
neously resolve for solvent transport, solute trans- 
port, and solid phase mass accumulation. The 
model was designed to accommodate anisotropy 
and inhomogeneity with respect to both solvent 
conductivity and solute attenuation capacity. All 
physical properties were treated as functions rather 
than constants and a very general system of bound- 
ary conditions has been provided. (See also W80- 
06858) (Sims-ISWS) 
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Research in recent years has seen the development 
of many mathematical models capable of the analy- 
sis of flow and contaminant transport in porous 
media. In this study, the data base developed for 
the Canadian Forces Base (CFB) Borden landfill 
site was used to develop a deterministic modeling 
procedure for the analysis of contaminant migra- 
tion. The model used was based on the finite 
element method and was capable of the analysis of 
both conservative and attenuating species in vari- 
ably saturated cross-sections as well as two-dimen- 
sional plan domains. Leaching and the attenuation 
processes of biodegradation and adsorption were 
modeled. (See also W80-06858) (Sims-ISWS) 
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In recent years, numerical solutions of the diffu- 
sion-convection equation have attracted consider- 
able attention due to the increasing interest in 
simulation of mass and heat transport phenomena 
in fluid mechanics. Various methods based on 
finite differences in space and time and a combina- 
tion of finite elements in space and finite differ- 
ences in time for solving the diffusion-convection 
equation are available in the literature. For several 
conventional finite element solutions, it has been 
demonstrated that neither higher order finite ele- 
ments nor higher order integration-schemes in time 
eliminate the numerical difficulties encountered in 
convection-dominated flow problems. A new finite 
element method has been developed for the solu- 
tion of the diffusion-convection equation in one- 
space dimension which, in the limit, will degener- 
ate into efficient solutions for either the pure con- 
vection problem or the pure diffusion problem. 
The method employs space-time elements with 
edges joining the nodes at subsequent time levels 
oriented along the characteristics of the associated 
pure convection equation. In this paper in order to 
facilitate the understanding of the basic ideas, a 
discussion of the method for the diffusion-convec- 
tion equation in one-space dimension, together 
with the generalization of the method into two- 
spatial dimensions were presented. The accuracy 
and utility of the method were demonstrated by 
solving two examples, and some of the numerical 
results were compared with the exact solutions. 
(See also W80-06858) (Sims-ISWS) 
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The purpose of this paper was to present an effi- 
cient numerical scheme for the solution of the 
multidimensional convective-diffusive transport 
equation. The scheme incorporated the computa- 
tional efficiency of an orthogonal collocation ap- 
proximation and an alternating direction solution 
procedure. The collocation method of numerical 
solution has been widely used in chemical engi- 
penn where the ote | equations are often 
strongly nonlinear. Recently Frind and Pinder and 
Pinder, Frind, and Celia have applied the colloca- 
tion method in conjuction with an isoparametric 
finite element formulation. They reported a signifi- 
cant reduction in equation generation time, as com- 
pared with a Galerkin formulation of comparable 
accuracy. However, while the collocation equa- 
tions could be formulated much more quickly, the 
solution time for the resulting matrix problem 
tended to be similar to that for the Galerkin formu- 
lation. Thus, if the solution time is significantly 
greater than the equation setup time, the advan- 
tages of the collocation finite element scheme 
become marginal. While the convergence proper- 
ties of this new scheme have been demonstrated, it 
was the purpose of this paper to examine the 
computational efficiency of this alternating direc- 
tion scheme when applied to the convective-diffu- 
sive transport equation. This was accomplished 
through a comparative examination of both the 
execution time and computer storage requirements 
for ADC and Galerkin finite elements using linear 
triangles. (See also W80-06858) (Sims-ISWS 
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The evaluation of pollution levels in natural chan- 
nels has been accomplished through the normal 
laboratory practices together with empirical and 
closed form approximations to the diffusion-con- 
vection equation. The diffusion-convection equa- 
tion in its generalized one-dimensional form repre- 
sents a specific process, in order: (1) the time 
variation, (2) the variation due to the flow, (3) the 
dispersion effects, (4) the variations due to reac- 
tions with and/or within the system, (5) the vari- 
ations due to nonpoint sources (distributed), and 
(6) the variations due to concentrated sources. 
Several attempts have been made to find a numeri- 
cal solution to the diffusion-convection equation 
through various methods. The finite element for- 
mulation used in this paper was based on one- 
dimensional elements; hence, the stream or estuary 
is simulated by a series of line elements. The one- 
dimensionai element was chosen for simplicity and 
ease in handling, but its choice means that disper- 
sion characteristics in the longitudinal direction are 
the only ones considered. The finite element 
method of solution agrees very well with the 
closed form solutions for certain situations. The 
method was successful in the following cases for 
the linear model: (1) steady and unsteady state 
solutions, (2) steady and unsteady state solutions 
without including the point and nonpoint source 
terms, (3) steady state situation of spatially varied 
flow, and even though oscillations became obvi- 
ous, their magnitude was negligible and the true 
solution could easily be approximated, (4) steady 
state solution for the point and nonpoint dis- 
charges, (5) solution of the unsteady state instanta- 
neous discharge of pollution, and (6) solution for a 
stream with tributaries, where acceptable answers 
were found for highly idealized conditions. (See 
also W80-06858) (Humphreys-ISWS) 
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Education Administration, New Orleans, LA. 
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A method was presented for dealing with diffusive 
or convective-diffusive type problems by formulat- 
ing the equations in a moving, deforming numeri- 
cal coordinate system. Hermite finite elements 
were utilized in one space dimension with finite 
difference in time, although the method may also 
be used with finite difference in space. Numerical 
coordinate motion was accounted for directly in 
the governing equations, so that the mesh may 
flow along with and be concentrated in regions of 
high activity, while being stretched out where 
attention is less needed. Mesh movement may be 
arbitrarily heterogeneous in space and time, so that 
one may leave fixed boundaries mathematically 
fixed. In the cases investigated, the moving mesh 
system was programmed with only a trivial in- 
crease in complexity relative to a fixed grid ap- 
proach. Great accuracy and efficiency resulted, 
with no oscillations in problems which suffered 
significantly from this difficulty when treated by 
otherwise comparable fixed grid approaches. 
Nothing in the basis of the method limits it to 
linear or one-dimensional applications. (See also 
W80-06858) (Humphreys-ISWS) 
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This paper investigated the identification of param- 
eters in a one-dimensional transport equation 
which described the state of a scalar quantity af- 
fected by the motion of a fluid (water, air, etc.). 
This partial differential equation, also known as the 
convection-diffusion equation, represents numer- 
ous engineering problems, some of which are: pol- 
lutant distribution in water and air, temperature 
variation in estuaries, motion of one ‘colored’ fluid 
in another fluid, etc. The use of this equation, 
however, requires the estimation of the physical 
parameters because they are usually unkown at the 
time of the application of the model due to various 
environmental influences. A finite element-equa- 
tion error method was utilized in constructing the 
identification algorithm used in this study. It was 
shown that the use of the finite element method in 
connection with the error equation technique 
yields an efficient algorithm to identify the param- 
eters in a convection-diffusion equation. The 
method requires measured output data at a number 
of locations in the spatial domain. Simulation runs 
have indicated that accuracy of the identification 
method generally increases as the distance between 
tow output nodes is reduced. (See also W80-06858) 
(Humphreys-ISWS) 
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CONVECTIVE HEAT TRANSPORT IN MERG- 
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Old Dominion Univ., Norfolk, VA. Dept. of Me- 
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POLYCHLORINATED BIPHENYLS: ABSORP- 
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ence Center. 
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The biological availability of PCB in soil sediment 
to goldfish (Carrasius auratus) was studied to de- 
termine the effects of time on PCB absorption and 
exudation and the deactivation of PCB by activat- 
ed carbon. Goldfish were placed in six one-liter 
beakers in which sediment spiked with 14C-Aro- 
clor 1254 had been added to two samples of con- 
taminated soil and two samples of uncontaminated 
soil. Activated carbon was added to one of the 
contaminated and one of the uncontaminated soil 
samples and two replications of carbonless, un- 
spiked soils were used as controls. Two goldfish 
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were placed in each of the beakers for 5 day 
periods beginning 1, 6, and 19 days after initially 
preparing the treatments. The 14C activity was 
measured in the homogenized portions of the head 
and internal organs followed by the activity of the 
muscle tissue. The fish was carefully swabbed to 
remove particulate matter and the background 14C 
activity of the sediment and water was measured. 
Activated carbon was found to be 90 to 100% 
effective in reducing the bioavailability of 14C- 
PCB to goldfish as measured in the muscle tissue. 
The greatest 14C-PCB uptake occurred in the first 
24 hours in all tests and decreased thereafter prob- 
ably due to settling of the contaminated sediment. 
The 14C-PCB levels in the fish in carbon treated 
systems leveled off after one day while it increased 
in the noncarbon-tested systems. About half of 14C 
activity in fish exposed for 5 days was lost when 
they were relocated to pure water for 5 days. 
(Sidney-IPA) 

W80-06550 


ALKANES IN BENTHIC ORGANISMS FROM 
THE BUCCANEER OIL FIELD, 
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Alkane profiles of 48 benthic organisms from the 
Buccaneer oil field are reported. Coral samples 
contained biogenic alkanes in the C22 to C32 
region (Koons et al 1965). Hydroid specimens ex- 
hibited similar profiles which were also ascribed a 
biogenic origin. Samples of one species of mollusc, 
Pleuroploea giganta, from the production and 
quarters platforms contained petroleum alkanes, 
while corresponding samples from the well jacket 
did not contain these compounds. Some specimens 
of another mollusc, Pteria colymbus, contained 
petroleum hydrocarbons, while there was no evi- 
dence for petroleum hydrocarbons in any of the 
other species examined: Arbacia unctulata, Chloeia 
viridis, Murex fulvescens, Pagurus floridanus, and 
Fasciolaria hunteria. Mulluscs have been shown to 
sequester petroleum hydrocarbons after long peri- 
ods of exposure. In the present study, however, 
petroleum alkanes were found only in Pleuroploea 
gigantea and Pteria colymbus, but even in these 
organisms such hydrocarbons were generally pres- 
ent in concentrations lower than those of the bio- 
ox hydrocarbons. (Sinha-OEIS) 
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ULTRASTRUCTURAL EFFECTS OF CRUDE 
OIL ON EARLY LIFE STAGES OF PACIFIC 
HERRING, 

Alaska Univ., Fairbanks. Inst. of Marine Science. 
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Transactions of the American Fisheries Society, 
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Eggs of Pacific herring, Clupea harengus pallasi, 
collected from Prince William Sound, Alaska were 
exposed to Prudhoe Bay crude oil for 4-144 hours, 
then returned to uncontaminated seawater for fur- 
ther development. Newly hatched larvae from 
both control and experimental groups showed no 
gross abnormalities. Fransmission electron micros- 
copy revealed inter- and intracellular spaces in 
brain and muscle tissues of exposed organisms but 
not in those of controls. Many mitochondria in the 
body muscle of exposed organisms were swollen, 
some with deteriorating cristae structure. (Sinha- 
OEIS) 
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harrisii. 


Loeal stages and the megalops stage of the mud 
crab, Rhithropanopeus harrisii were exposed to 
factorial combinations of salinity, temperature and 
chronic, sublethal concentrations of phenanthrene. 
Respiration rates were determined for second stage 
zoeae, fourth stage zoeae and for the megalops 
raised in the different factor combination. In gener- 
al, respiration rates of temperature acclimated ani- 
mals were relatively temperature-independent. All 
stages showed an increase in respiration rate a low 
salinities. This increase occurred for all stages 
tested, but was greatest in the earlier stages. Expo- 
sure to high sublethal concentrations of phenanth- 
rene usually resulted in an increase in respiration 
rates over control rates. However, at low phen- 
anthrene concentrations, the respiratory rate 
changes were not always dose dependent. Both the 
direction and magnitude of change from control 
rates appeared to be a function of age, prevailing 
physical factor regime, and level of hydrocarbon 
exposure. The interactive effects of temperature, 
salinity, and phenanthrene on growth were more 
consistent. The weight of controls increased with 
salinity. Animals exposed to phenanthrene consist- 
ently weighed less than controls and low-salinity, 
high phenanthrene combinations produced the 
smallest megalopae. It is hypothesized that at low 
salinities, decreased growth is caused by respira- 
tory loss of carbon, and that high phenanthrene 
concentrations exacerbate this effect possibly by 
increasing the metabolic cost of osmo-regulation or 
increasing the rate of membrance turnover. (Sinha- 


OEIS) 
W80-06555 


ENVIRONMENTAL FACTORS IN APPLICA- 
TION OF LIQUID SLUDGE TO UPSTATE 
NEW YORK FARMLANDS, 

Technical Completion Report State Univ. of New 
York at Binghamton. Dept. of Chemistry. 
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HYDROGEOLOGIC DATA FOR EUREKA 
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The relationships between the distribution of the 
polychaete Capitella capitata, sediment type, total 
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organic. matter, hydrogen sulfide concentration, 
and heavy metal contamination in an enclosed 
polyhaline nontidal dock were reported. Capitella 
was most abundant in unstable coarse sediments 
characterized by low levels of organic and sulfide 
pollution and was found only in small numbers in 
stable silt-bearing substrates where high sulfide 
accumulation, together with large amounts of or- 
ganic matter, was likely to lead to low oxygen 
availability. Heavy metal accumulations appeared 
to have no effect on the distribution of the poly- 
chaete. (Sims-ISWS) 


EFFECTS OF HERBICIDES ON SUBMERGED 
SEED PLANTS, 
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The effect of various concentrations of three herbi- 
cides on underwater seed plants was investigated. 
The herbicides used were atrazine (2-chloro-4-(eth- 
ylamino)-6-(isopropylamino)-s-triazine)),  glypho- 
sate (N-(phosphono-methy]) glycine), and metribu- 
zin (4-amino-6-tert-butyl-3-(methylthio)-as-triazin- 
5(4H)-one). The plants exposed to one or more of 
these herbicides were elodea (Elodea canadensis), 
wild-celery or vallisneria (Vallisneria americana), 
redheadgrass (Potamogeton perfoliatus), Eurasian 
watermilfoil gg) ew 2 garg spicatum), egeria 
(Egeria densa), fanwort or cabomba (Cabomba 
carolininiana), and milfoil (Myriophyllum sp.). 
Glyphosate was the least toxic of the three herbi- 
cides tested. The highest concentration tested, 320 
parts per billion, did not significantly inhibit the 
growth of elodea or Eurasian watermilfoil. 
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Nutrient release by decomposing water milfoil 
tissue (Myriophyllum heterophyllum) and the 
changes attendant upon nitrification are primary 
determinants in the subsequent distribution and 
abundance of aquatic microflora. The death and 
decay of the macrophyte releases ammonia and 
phosphate in concentrations sufficient to promote 
algal growth. The oxidation of ammonia by resi- 
dent nitrifiers exercises a striking impact on micro- 
floral succession. Nitrification is accompanied by a 
decrease in pH and thereafter by a decline in the 
numbers of bacteria and protozoa. Subsequently, 





coincident with the accumulation of nitrite and 
nitrate, the numbers of the resident green algal 
communities rise dramatically. Bacterial po; ula- 
tions associated with the rhizosphere and rhizo- 
plane of Myriophyllum heterophyllum were found 
to differ distinctly from that of the adjacent sedi- 
ments. Higher populations of bacteria capable of 
nitrate reduction and ammonification occurred in 
the rhizoplane and nitrogen fixing (acetylene re- 
ducing) activity was significantly higher on the 
root surface than in the sediment. Higher popula- 
tions of bacteria involved in nutrient transforma- 
tions in the rhizoplane suggest that these have a 
greater potential for supplying aquatic plants with 
readily available nutrients than do the non-rhizos- 
phere populations. The selective effects of nitrifica- 
tion were also found to be due to hydroxylamine 
released by a crc Arthrobacter sp. which 
inhibited the growth of Chlorella vulgaris. Non- 
nitrifying bacterial isolates of lacustrine origin did 
not demonstrate inhibiting activity. 
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Warbug manometry was used to assess the effect 
of acid mine water on respiratory processes in 
three species of aquatic insect larvae. Field collec- 
tions and laboratory toxicity tests indicated short 
longevity under strong acid mine conditions. 
Mixed results were found with respect to weight- 
dependent respiratory rates. Sequential respiration 
determinations, under control-control or control- 
treatment fluids, indicated that acid mine water did 
not consistently alter rates. Animals maintained in 
mine water until death showed gradual decreases 
in respiratory rates over time, rather than stepwise 
drops that would accompany ionic interference. 
For these species the toxic mode of action of acid 
mine water does not appear to operate through 
mechanisms that are detectable by respirometry. 
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DISTRIBUTION AND BUDGETS OF CARBON, 
PHOSPHORUS, IRON AND MANGANESE IN 
A FLOODPLAIN SWAMP ECOSYSTEM, 

North Carolina Univ. at Chapel Hill. Dept. of 
Environmental Sciences and Engineering. 

E. J. Kuenzler, P. J. Mulholland, L. A. Yarbro, 
and L. A. Smock. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-103061, 
Price codes: Al2 in paper copy, A01 in microfiche. 
Water Resources Research Institute, University of 
North Carolina, Raleigh, Report No 157, May 
1980. 234 p, 47 Fig, 47 Tab. OWRT-B-110-NC @), 
14-34-0001-8105. 


Descriptors: Wetlands, *Swamps, *Flood plains, 
*Nutrients, *Ecosystems, *Metals, Cycling nutri- 
ents, Phosphorus, Carbon, Iron, Manganese, 
Inflow, Rainfall disposition, Freshwater, *North 
Carolina, Bulk precipitation. 


A freshwater floodplain swamp ecosystem, Creep- 
ing Swamp, on the lower Coastal Plain of North 
Carolina was the site of intensive, coordinated 
studies of system structure and functioning focused 
on organic carbon and phosphorus. The swamp, 
usually flooded in winter and early spring by 
darkly-colored water low in conductivity, pH, and 
plant nutrients, supports a typical deciduous hard- 
wood bottomland forest. The investigations em- 
phasized field measurements of the major compart- 
ments and of the dominant fluxes between these 
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compartments in the natural swamp for two years. 
In addition the fluxes of carbon and phosphorus 
into and out of the swamp ecosystem were deter- 
mined and material budgets were constructed. The 
abundances of iron and manganese in several phys- 
ical and chemical forms in water and soils were 
also measured. Most of the organic C in the swamp 
ecosystem (22 kg.m-2) was present in living trees 
and saplings (63%), and almost all of the remainder 
occurred as swamp floor litter, logs, and soil or- 
ganic matter (to 25 cm depth). Annual inputs to the 
swamp in 1977 amounted to 902 g C.M-2.yr-1 of 
which 21% was organic c in stream flows into the 
swamp and 77% was net primary productivity of 
trees, saplings, shrubs, and herbs. Most of the 
phosphorus in the swamp ecosystem (about 39 
P.m-2) was in the bg 25 cm of soil (86%), wit! 
the remainder mostly in above-ground bss ea 
Annual P input to the ecosystem (1050-1290 mg 
P.m-2.yr-1) was carried predominantly by surface 
waters (94%), with bulk precipitation delivering 
the rest. Iron and manganese exist in swamp waters 
and soils in a large variety of physical and chemi- 
cal forms which change in concentration through 
the year. 
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Commonly-occurring algae in Colorado reservoirs 
and ponds were studied with regard to inhibitor 
production and their effects on higher plants. 
Seven algal genera that are abundant in Colorado 
irrigation waters were found to have significant 
effects on higher plants. The genera were Aphani- 
zomenon, Microcystis, Nitzschia, Hydrodictyon, 
Scenedesmus, Lyngbya, and Anabaena. A rapid, 
sensitive bioassay system, using cultured radish 
cotyledons was developed to test the inhibitor 
effects. Growth was decreased significantly when 
compared to controls and in some cases resulted in 
necrotic areas on the leaf or death of the entire 
cotyledon. Cytological investigations with the 
electron microscope also revealed sub-cellular 
changes 5% retardation of protein body deg- 
radation, lack of starch formation, disruption of 
proper photosynthetic lamellar (thylakoid) forma- 
tion in chloroplasts, decrease in cell size, and retar- 
dation of vascular tissue development. Depending 
on the specific alga, their inhibitors have multiple 
effects on higher plant tissues and in a natural 
system could stress the plant, thus increasing their 
susceptibility to pathogens. 
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The Tsesis oil spill study was primarily an ad hoc 
planning effort, except for the fortunate existence 
of an ongoing marine science program. It was also 
a unique experience on the part of the local scien- 
tists involved--a typical situation for significant oil 
spills that have occurred to date. If the eventual 
transition is to be made from ad hoc planning to 
contingency management of events (including re- 
search) following the predictable and possibly 
larger future spills, a determination of important 
lessons to be learned from each incident is neces- 
sary. A number of these lessons, made apparent 
during the Tsesis study, are summarized for the 
purpose of improving future management of envi- 
ronmental investigations of oi! spills. These lessons 
are: (1) Funding sources need to be identified in 
advance; (2) contingency research planning is 
needed; (3) further development is needed for sam- 
pling techniques; and (4) the scope of the scientific 
investigation must not be limited administratively. 
(See also lates, (Sinha-OEIS) 
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Although the pelagic system was the first to suffer 
from the oil = the results from this study show 
only minor effects. Changes in species composition 
could not be detected either in the phytoplankton 
or the zooplankton community. The phytoplank- 
ton biomass almost certainly increased in the af- 
fected area. This is also true of bacterial abundance 
which may have been due to decreased zooplank- 
ton grazing or increased growth rate. No signifi- 
cant differences in zooplankton composition or 
biomass could be detected, except at station 2 
immediately after the spill when two meas- 
urements from separate days showed a drastically 
lowered biomass. It is known, however, that zoo- 
plankton, when exposed to oil, either try to escape 
or enter a state of ‘narcosis’. Either of these mecha- 
nisms could explain the very low biomasses near 
the wreck. Perhaps the most — results 
from the pelagial study were obtained from the 
sediment traps. During the first period of sediment 
trapping, very high amounts of oil (up to 0.7%) 
were recorded in the sedimented matter. Sedimen- 
tation of oil to the benthos was calculated to be at 
least 19 tons for the estimated affected area of 42 
sq km. It was concluded that the effect on the 
pelagic system was moderate and of short duration 
- within one month all measured parameters were 
essentially normal. (See also W80-06738) (Sinha- 
OEIS) 
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Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


The NOAA/OCSEAP Spilled Oil Research 
(SOR) Team objectives were limited to investigat- 
ing the accommodation of oil in the water column 
below a contained oil slick, and subsequent down- 
stream decay. Secondly, to determine downstream 
decay, the plan called for sampling at various 
depths in the water column, while following a 
parcel of water as a ‘Lagrangian’ drift study. The 
original plan also called for determining currents 
and extracting water samples in the field. Modifica- 
tions were made to the original experiment design 
to adapt to existing conditions. It can be concluded 
that concentrations of Tsesis oil of 50 to 60 micro 
g/1 were observed by fluorescence at 1/2 and 1 m 
depths in low mixing energy conditions, below a 
captured slick which was fully emulsified and 
which had weathered for 2 to 5 days. This oil was 
most likely microdispersed particles from the sur- 
face mousse. The oil in the water column (as with 
the surface mousse) bore great similarity in compo- 
sition with the cargo oil, except for slight losses of 
the lighter molecules. This similarity can be attrib- 
uted to the rapid emulsification which retarded 
evaporative losses and other forms of physical 
weathering. (See also W80-06738) (Sinha-OEIS) 
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The Tsesis spill occurred in an area where benthic 
data have been collected since 1972. Pre-spill ma- 
crofauna data were already available, while meio- 
fauna samples are stored and will be sorted later if 
funding becomes available. Considerable amounts 
of oil reached the sediment within a week at the 
most heavily affected stations, as shown by sedi- 
ment trap data. After one month, oil analyses of 
Macoma balthica showed contaimination with oil 
at several widely separated stations. The macro- 
fauna community responded drastically at station 
20, and probable short-term effects were seen also 
at station 21. The vagile macrofauna, especially the 
amphipods died at or emigrated from the most 
affected station (No. 20). The few remaining 
gravid amphipods showed an increased frequency 
of abnormal eggs. No reduction in abundance or 
biomass was found in Macoma balthica or Hali- 
cryptus spinulosus. All meiofauna except the nema- 
todes was drastically reduced at station 20 and a 
large kill of ostracods seem to have taken place 
relatively soon after the spill. In spite of these clear 
ecological effects, no Tsesis oi] hydrocarbons 
could be conclusively demonstrated in the sedi- 
ments, probably due to inadequate sampling meth- 
ods. Neither the affected macrofauna, nor the 
meiofauna showed any evidence of recovering 
within the 9-10 month period after the spill so far 
studied. (See also W80-06738) (Sinha-OEIS) 
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The Tsesis ran aground in shallow, narrow waters 
and large amounts of th oil could not be prevented 


from reaching the nearby shores during the first 
hours and days. Therefore, extensive effects on the 
littoral communities could be predicted. A drastic 
decrease of the total Fucus macrofauna took place 
along the shore that was first hit by the oil spill. 
The abundance of all macrofauna species, with the 
possible exception of the barnacle Balanus improvi- 
sus, decreased during the acute phase at stations 
affected by the oil. The degree and duration of the 
damage varied at the different stations. This may 
be explained by the fact that the oil reached some 
stations 5 to 10 days after the oil spill. The data 
presented here clearly demonstrates drastic effects 
on the animal life of the Fucus community. On the 
other hand recolonization at several stations start- 
ed soon after the acute phase. (See also W80- 
06738) (Sinha-OEIS) 
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Seven stations were chosen to represent the entire 
area contaminated by the Tsesis oil spill. Samples 
were analyzed for species composition, abundance 
and biomass. This study has indicated a rapid re- 
covery of the phytal system. The oil spill occurred 
at the beginning of a season of low activity in the 
phytal zone. The low temperature and ice cover 
from January to March minimize plant and animal 
metabolism and growth. Many individuals usually 
die during winter due to senescence. During these 
3-4 months of low activity, before the spring 
growth started, parts of the remaining oil in the 
littoral were probably washed out and the toxic 
fractions diluted. Thus the oil spill did not affect 
the fauna and flora of this system as much as if the 
spill had occurred in the beginning of the growth 
season, in April to June. (See also W80-06738) 
(Sinha-OEIS) 
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In order to determine if the oil had affected the 
community metabolism, in situ measurements in 
plastic bags were made on three typical littoral 
communities of the northern Baltic: the Fucus 
vesiculosus community, the Mytilus edulis commu- 
nity, and the ‘shallow soft bottoms’ with Macoma 
balthica and Hydrobia spp. as the dominating ma- 
crofauna components. The results show a typical 
picture with relatively low respiration at this time 
of the year (November). Only the Fucus communi- 
ties at two oil polluted localities showed higher 
respiration than similar unpolluted localities. An 
increased respiration due to exposure to oil at 
increasing concentrations was found in outdoor 
experiments with F. vesiculosus. The shallow soft 
bottoms showed the same respiration at both local- 
ities. The same was found with Mytilus from oil 
polluted localities compared with mussels from 
unpolluted areas. As oil is still present and is leach- 
ing out of the bottoms investigated here, the respi- 
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ration of these littoral communities is probably 
influenced to some extent. (See also W80-06738) 
(Sinha-OEIS) 
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This study was not begun until the middle of June 
and by then all the affected coast-1 line including 
all the fine-grain sediment shores suitable for field 
study had been cleaned up. In general the plants 
seemed to be astonishingly little affected by grow- 
ing on or in close contact with heaps of oil on the 
shores. This impression is characteristic of all the 
areas and different types of oil studied. At places 
with a dense layer of oil, however, the plants 
showed frequent signs of abnormality or injury. 
The following observations have been made sever- 
al times and are, with fair reliability, oil-dependent. 
Filipendual ulmaria and Lysimachia vulgaris were 
very dwarfish when growing on soil heavily im- 
pregnated with oil. Seedlings of these growing 
through a thick layer of oil also showed strong 
malformations. Deformities were also observed in 
Valriana officinalis and Tussilago farfara. Discolor- 
ation, reminiscent of water shortage, was noted in 
Festuca rubra, Agrostis stolonifera, Atriplix latifo- 
lia, and Equisetum arvense when the plants were 
on or close to oil on the shore. Some specimens 
seemed less sensitive and Cirsium arvense was 
found on several occasions growing on thick heaps 
of oil without visible effects. Although no very 
significant oil-induced vegetation damage could be 
demonstrated, one cannot however eliminate the 
possibility that some effects will show only after a 
considerable time period. (See also W80-06738) 
(Sinha-OEIS) 
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The importance of having knowledge on the ef- 
fects of an oil spill, not only in the water but also 
on the adjacent areas above the waterline, is quite 
obvious since few investigations have been carried 
out for this purpose, especially in the Baltic Sea. In 
order to obtain comparable samples, the wrack bed 
was chosen as a sampling area as it was a biotope 
which occurred at several of the stations. Three 
supralittoral stations close to stations B, C, and D 
and one close to the reference station G were 
investigated during the first two weeks of August 
1978, over nine months after the spill. Unfortunate- 
ly no similar investigation had been made in this 
area either before or directly after the accident. 
The investigation indicates that the oil spill from 
Tsesis has not had any great and long lasting 
negative effects on the fauna of the wrack belts of 
the shore. It seemed to recover rather quickly, due 
both to the short generation time and the vagility 
of the animals. Another important factor was the 
time of the accident. It took place in the late 
autumn when many animals had already left the 
upper, most affected part of the ground in prepara- 
tion for hibernation. (See also W80-06738) (Sinha- 
OEIS) 
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From earlier echo sounding surveys it is known 
that pelagic fish (herring, Clupea harengus mem- 
bras, L. and sprat, Sprattus sprattus L.) are very 
abundant in the spill area during late autumn and 
winter. It is also known that herring spawn in the 
archipelago in the spring. The analysis of herring 
did not indicate any contamination by oil. The low 
frequency of spawning by herring in the affected 
area may indicate effects of oil pollution. It may, 
however, also be due to the differences that un- 
doubtedly exist between the polluted and reference 
areas as regards exposure and sediment type distri- 
bution on the fairly shallow bottoms, where her- 
ring spawn was found. On comparison, it is clear 
that the hatching of herring eggs was less success- 
ful in samples from the oil affected area. Significant 
differences also between samples from within the 
polluted area may, however, indicate that factors 
other than oil pollution may have influenced 
hatching rate. One such factor was the fungal 
infection of the roe. In the spring after the oil spill, 
hardly any adult Gammarids were present in the 
polluted area. It is therefore possible that their 
absence led to increased fungal attack on fish roe. 
(See also W80-06738) (Sinha-OEIS) 
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In connection with the Tsesis oil spill some labora- 
tory studies were carried out on animals brought to 
the Asko laboratory from the affected area. The 
reason for these investigations was to provide in- 
formation on possible sublethal effects of the oil on 
organisms in the area. Mussels (Mytilus edulis) 
were collected by SCUBA diving from the upper 3 
m at oil polluted littoral stations from the same 
depth range at an unpolluted reference station by 
means of a dredge from the shore. Data from the 
respiration measurements are presented in tables. 
According to this study, oil contamination of the 
water did not significantly change the respiration 
of Mytilus edulis. However, due to the large vari- 
ability in respiration, changes would have had to 
be large, in order to be detected. To detect, with a 
probability of 90%, a difference in respiration rate 
of about 20%, the sample size ought to be some 30 
bsg rs (See also W80-N6738) (Sinha-OEIS) 
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WATER QUALITY MANAGEMENT AND PROTECTICN—Field 5 


Waste Treatment Processes—Group 5D 


Oil-affected mussels were collected in the littoral 
zone about one week after the grounding of the 
Tsesis. At this time large quantities of oil were 
floating on the surface. During the course of the 
experiment individuals from the impacted area 
showed decreased tendency to attach to the sub- 
strate. This tendency is more pronounced among 
adult individuals compared to juveniles. It is obvi- 
ous that affected byssal activity under natural con- 
ditions must be considered a serious stress syn- 
drome. Mussels incapable of byssal thread produc- 
tion will be unable to remain in their natural habi- 
tat as threads are used as mooring lines. They will 
consequently be washed away and their chances of 
reattachment at a suitable place are probably 
rather small. The experiments, although performed 
under laboratory conditions, indicate that the mus- 
sels in the impacted area were subjected to such 
effects. (See also W80-06738) (Sinha-OEIS) 
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Oil-affected clams were collected at 15-20 m depth 
off Toro about one week after the grounding of the 
ship. The control animals showed the highest bur- 
rowing rate while animals from the polluted area 
showed a clearly decreased burrowing rate. Clams 
unable to burrow normally may have their food 
finding affected as they are deposit feeders. Fur- 
thermore, the importance of burrowing behavior in 
the predator-prey relationship is obvious. The re- 
sults reported have demonstrated that the clam 
Macoma balthica during the Tsesis oil spill may 
have been subjected to such sublethal effects. (See 
also W80-06738) (Sinha-OEIS) 
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This chapter concentrates on the extent of Tsesis 
oil exposure of the Mytilus edulis population and 
the long-term (1 year) tissue hydrocarbon burden 
of populations around the region affected by the 
spill. Of particular interest were changes in both 
the quantitative and qualitative nature of the ali- 
phatic and aromatic hydrocarbon assemblages in 
the tissues. Wacoma balthica, a prominent resident 
of the soft-bottom community, was used as an 
indicator of pollutant input to the benthos. The 
apparent contrasting behavior of Mytilus and 
Macoma vis-a-vis ingested oil may reflect more the 
duration of exposure and source transport route of 
the petroleum than any intrinsic differences in the 
two bivalve species. Depuration of acutely ac- 
quired hydrocarbons by Mytilus is apparently ac- 
complished through flushing of water through the 
animal's gills. Other studies have shown that de- 
puration of acutely acquired petroleum is fairly 
rapid though perhaps not complete. The transport 
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and reintroduction to and long resistance time of 
petroleum in the benthic environment in the re- 
gions of the Tsesis spill may result in the much 
slower recovery of Macoma and the entire soft- 
bottom community from the effects of this spill, 
and in general points to the environmental compli- 
cations caused by transport of petroleum to the 
benthos. (See also W80-06738) (Sinha-OEIS) 
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The phytoplankton productivity over two years in 
a lake heavily loaded by acid mine drainage was 
very low. Algal assays indicated that below pH 5.5 
the water, if buffered and fertilized with phospho- 
rus, resulted in log growth. Above pH 5.5 algal log 
growth could be induced with phosphorus addition 
only. However, an in situ bag experiment was done 
in the lake and immediate bloom conditions of the 
indigenous algae resulted from phosphorus addi- 
tion only, despite pH values below 5. 
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WASTE TREATMENT PROCESS, 
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U.S. Patent No 4,182,675, 8 p, 2 Fig, 4 Ref; Official 
Gazette of the United States Patent Office, Vol 
990, No 2, p 616-617, January 8, 1980. 
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A biological process removes biochemical oxygen 
demand from waste water by forming a fluidized 
bed of microorganisms attached to a solid particu- 
late carrier. Waste water to be treated is passed 
through the fluidized bed. The waste water is 
retained in the fluidized bed for a sufficient period 
of time while other necessary parameters are con- 
trolled to biologically convert substantially all of 
the biochemical oxygen demand to methane gas, 
carbon dioxide and cellular material which are 
then withdrawn. In one form of the invention 
nitrified effluent is added to the waste water and 
the mixture is biolosically converted to methane 
gas, carbon dioxide, nitrogen gas and cellular ma- 
terial. (Sinha - OEIS) 
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A method and system is described for combining 
filtration and ion-exchange structures to remove 
mineral contaminants from industrial water. In 
overall concept, the contaminated water is passed 
through filtering mediums to remove particulate 
matter. Organics are removed by passage through 
adsorbent non-ionic type resins. The water is then 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


passed through strong acid cation exchange resins, 
weak base anion exchange resins, weak acid cation 
exchange resins, and strong base anion peapay 
resins arranged in a predetermined location in the 
liquid flow path to provide optimized contaminant 
removal. One of the optimization techniques is 
through the pH adjustment of the water at prede- 
termined points in the flow path. Additionally, the 
water is passed through mixed bed polisher resins 
as well as chelation resins to provide a final sub- 
stantially contaminant free liquid which is returned 
to use in a closed loop fashion. (Sinha - OEIS) 
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An improved process for the removal of organic 
substances and nitrogen compounds from waste 
water by means of microorganisms is disclosed, 
wherein waste water to be treated is passed con- 
tinuously through a denitrification zone. Effluent 
from the denitrification zone is passed into a nitrifi- 
cation zone, and at least a portion of the effluent 
from the nitrification zone is recycled back to the 
denitrification zone. A portion of the waste water 
to be treated is fed directly into the nitrification 
zone as well as to the denitrification zone. It is 
preferred to use a rising-flow reactor with suspend- 
ed sludge as the denitrification zone. Such prefer- 
ence does not relate to the nitrification zone. In 
this zone use may be made of any current nitrifica- 
tion system. (Sinha - OEIS) 

W80-06469 


PROCESS AND DEVICE FOR THE BIOLOGI- 
CAL PURIFICATION OF WASTE WATER, 
Stamicarbon BV., Geleen (Netherlands). (Assign- 
ee). 

V.E. A. Baenens, and J. A. L. Thissen. 

U.S. Patent No 4,183,810, 8 p, 4 Fig, 7 Ref; Official 
Gazette of the United States Patent Office, Vol 
990, No 3, p 996, January 15, 1980. 


Descriptors: *Patents, *Waste water treatment, 
*Water pollution treatment, Biological treatment, 
Nitrates, Nitrites, Control systems, Biochemical 
oxygen demand, Equipment. 


A process and apparatus for the biological purifica- 
tion of waste water containing nitrogen com- 
pounds is disclosed. This purification is effected in 
one or more steps, in the last of which the waste 
water is denitrified, while additional BOD is added 
to this step. The supply of BOD to this step is 
controlled automatically through the continuous 
analysis of the nitrite-plus-nitrate content in either 
this step or the discharge from this step. (Sinha - 
OEIS) 

W80-06470 


ORGANIC WATER QUALITY CHANGES 
DURING SAND BANK AND DUNE FILTRA- 
TION OF SURFACE WATERS IN THE NETH- 
ERLANDS, 

Rijksinstituut voor Drinkwatervoor-ziening, Leids- 
chendam (Netherlands). 

For primary bibliographic entry see Field 4B. 
W80-06494 


WATER REUSE FOR GROUNDWATER RE- 
CHARGE: AN OVERVIEW, 

Stanford Univ., CA. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 4B. 
W80-06495 


DENITRIFICATION IN WETLANDS AS A 
MEANS OF WATER QUALITY IMPROVE- 
MENT, 

Florida Univ., Gainesville. Dept. of Soil Science. 
D. A. Graetz, P. A. Krottje, N. L. Erickson, J. G. 
A. Fiskell, and D. F. Rothwell. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-222227, 
Price codes: A05 in paper copy, A01 in microfiche. 
Water Resources Research Center, University of 
Florida, Publication No 48, May 1980. 83 p, 18 
Fig, 9 Tab, 98 Ref. OWRT-B-035-FLA (1), 14-34- 
0001-8073. 


Descriptors: *Wetlands, *Waste water treatment, 
*Denitrification, *Feasibility, Marshes, Swamps, 
Shallow water, Vegetation, Kinetics, Soils, Time, 
Rates, Lime, Florida, Ammonia compounds, Fer- 
tilizers, Research and development, On-site investi- 
gations, Laboratory tests, Soil analysis, Water anal- 
ysis, Temperature, Oxidation, 
Reduction(Chemical), Runoff, Sewage treatment, 
Ecosystems, Farm wastes, Physical properties, Ni- 
trogen compounds, Investigations. 


The feasibility of using natural wetlands to remove 
nitrogen via denitrification from secondarily treat- 
ed municipal sewage effluent was studied. Nitrifi- 
cation and denitrification occurring in the marsh 
ecosystem may be an important pollution control 
treatment for non-point sources such as agricultur- 
al runoff. Nitrification and denitrification rates 
were investigated in the laboratory and in situ. 
Simulated marsh ecosystems of soil: water columns 
with artificial aeration were studied. Plants were 


found to increase the ammonium removal rates.. 


Denitrification did not occur in marsh water or in 
oxidation pond water without soil. Rapid, first- 
order denitrification was observed in the soil: 
water columns and average nitrate removal rates, 
assuming a floodwater nitrate concentration of 10 
milligram N per liter, were about 1.2 kilogram N 
per hectare per day without plants and 2.0 kilo- 
gram N per hectare per day with plants. Denitrifi- 
cation was accelerated by increasing the soil pH 
with lime. The denitrification and N20 evolution 
rates for 15 Florida wetland soils were investigated 
in the laboratory and first-order rate constants 
ranging from 0.040 per day to 0.192 per day were 
found for denitrification. For 90% removal about 
12 to 58 days of wetland treatment would be 
required. More research is needed to determine the 
effects of water depth, oxygen concentration, plant 
density, and temperature on denitrification rates. 
(Sidney-IPA) 

W80-06507 


ENUMERATION AND INACTIVATION OF 
ENTERIC VIRUSES IN SLUDGE, 

Old Dominion Univ., Norfolk, VA. Dept. of Bio- 
logical Sciences. 

M. W. Nath, and J. C. Johnson. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-223035, 
Price codes: A04 in paper copy, AO1 in microfiche. 
Virginia Water Resources Research Center, Vir- 
ginia Polytechnic Institute and State University, 
Blacksburg, Bulletin 131, July 1980. 46 p, 3 Fig, 13 
Tab, 52 Ref. OWRT A-086-VA (1). 


Descriptors: *Sludge, *Viruses, *Enteric Virus, 
*Waste water(Pollution), Evaporation, Enumera- 
tion, Plaquing, Bound-Virus Sludge Solids, Surfac- 
tants, Monitoring, Waste water treatment, *Virus 
isolation methods, Inactivation, Desorption, Ex- 
traction and Concentration, Poliovirus-2, Coxsack- 
ievirus B-2, Anatid Herpesvirus, Ultracentrifuga- 
tion, (14C)-Poliovirus. 


The presence of large numbers of enteric viruses in 
wastewaters has resulted in concern regarding 
their significance and consequence for humans. 
This study describes virus isolation methods and a 
new and efficient multiple extraction-concentration 
procedure for the enumeration of viruses in 
wastewater sludges. As an integral part of a com- 
parison of isoiation procedures, several anionic sur- 
factants were examined for extraction of enteric 
viruses from primary wastewater sludges. Plaquing 
efficiencies for poliovirus-2 and coxsackievirus B-2 
on several common cell lines were determined. 
The results demonstrate: (1) that the total polio- 


58 


virus burden in primary sludge may be determined 
by means of an efficient extraction procedure fol- 
lowed by concentration by centrifugation, and (2) 
that dewatering by evaporation is virucidal. The 
methods described should be useful in monitoring 
studies of wastewater treatment plant functions, 
sanitary landfill operations, or any other areas 
where health assessments are required for the dis- 

sal of wastewater sludges. 

80-06535 


DYNAMIC RESPONSE OF FINAL SETTLING 
TANKS TO TRANSIENT LOADING CONDI- 
TIONS, 
Delaware Univ., 
Center. 

R. I. Dick, and D. R. Pizarro. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-222821, 
Price codes: A03 in paper copy, AOI in microfiche. 
Technical Research Completion Report, August 
1980, 39 p, 12 Fig, 4 Tab, 16 Ref. OWRT-A-025- 
DEL (5), 14-31-0001-4008. 


Newark. Water Resources 


Descriptors: *Activated sludge, *Settling velocity, 
*Waste treatment, *Model studies, Thickening, 
*Separation techniques, Sludge, Solids separation, 
Environmental engineering, Waste treatment proc- 
esses, Biological treatment. 


A rational model of the nonsteady state perform- 
ance of continuous thickeners was developed based 
on the fundamental concepts controlling the rate of 
propagation of concentration discontinuities in a 
suspension. The model predictions were in qualita- 
tive agreement with observed experimental results. 
Quantitative agreement was restricted by ability to 
predict performance under steady state conditions 
using a batch flux curve. Improved capability for 
generating accurate batch flux curves (that is, for 
accurately measuring settling velocity) are neces- 
sary in order to improve dynamic modeling capa- 
bilities. With an accurate batch flux curve, this 
model developed in this research will accurately 
describe conditions in a gravity thickner under 
transient loading conditions. 

W80-06557 


PROCESS FOR SEPARATING HYDROCAR- 
BON POLLUTION FROM A HYDROORGANIC 
MEDIUM, 

G. Sader. 

U.S. Patent No. 4,184,949, 3 p, 9 Ref; Official 
Gazette of the United States Patent Office, Vol 
990, No 4, p 1374, January 22, 1980. 


Descriptors: *Patents, *Wastewater treatment, 
*Water pollution treatment, Industrial wastes, Oil 
wastes, Separation techniques, Coagulation, Hy- 
drocarbon pollution, Decantation. 


Water, polluted with hydrocarbons and similar 
pollutants in which separation occurs into an upper 
layer, rich in hydrocarbons and residues, and a 
lower layer consisting of a hydrocarbon suspension 
or emulsion in water, is treated to remove the 
pollutants from the water. The upper layer is treat- 
ed with quaternary ammonium salts to separate the 
heavy residue from a clear (or light-colored) super- 
natant layer, analogous to fuel oil and reusable; the 
lower layer is then treated with a mixture of a 
polyose (starch, for example) and a coagulant (for 
example, ordinary alum) to obtain a practically 
pure water. This treatment may be applied to 
water containing oil products and, in particular, 
water collected from degreasing and dewaxing 
plants. (Sinha-OEIS). 

W80-0656' 


SEDIMENTATION DEVICE AND METHOD 
FOR PURIFYING WASTE WATER, 

A. C. Peterson. 

U.S. Patent No. 4,184,954, 8 p 5 Fig, 14 Ref; 
Official Gazette of the United States Patent Office, 
Vol 990, No 4, p 1375, January 22, 1980. 


Descriptors: *Patents, *Waste water treatment, 
*Water pollution treatment, Separation techniques, 
Water purification, Sedimentation basins, Gravity 
separation, Backwashing. 





A sedimentation basin for purifying waste water 
includes first and second basins separated by a 
baffle and a tube settler mounted horizontally in 
the baffle. The tube settler comprises individual 
tubes which connect the two basins. A mechanism 
is provided to flow unclarified liquid into the first 
basin and slowly through the tube settler, where 
particles suspended in the unclarified liquid settle 
onto an inner surface of the tubes, and resultant 
clarified liquid flows into the second basin. A tube 
cleaner is mounted on the device for intermittent 
registry with an upstream end of the tubes, and 
creates a suction backwash which reverses the 
direction of fluid flow with sufficient velocity to 
dislodge and draw the settled particles from the 
inner surface of the tubes and flush them into a 
sludge disposal duct. (Sinha-OEIS). 

W80-06567 


APPARATUS FOR CLARIFYING WASTE 
WATER, 

Lenox Inst. for Research, Inc., MA. (Assignee). 
M. Krofta. 

U.S. Patent No. 4,184,967, 7 p, 9 Fig, 4 Ref; 
Official Gazette of the United States Patent Office, 
Vol 990, No 4, p 1380-1381, January 22, 1980. 


Descriptors: *Patents, *Waste water treatment, 
*Water purification, Separation techniques, Skim- 
ming, Floating, Equipment, Multi-bladed scoop. 


An apparatus is disclosed for clarifying treated 
waste water in which the waste water is floated 
and settled in a flotation tank equipped with a 
rotatable carriage provided with multi-scoop 
means. The multi-scoop is rotated as it is passed 
through the upper strata of the treated waste water 
for the removal of floated particles or sludge with 
no appreciable disturbance of the main body of 
waste water. The multi-scoop carries the floated 
particles of sludge to an outlet in an efficient 
manner without clogging by a unique construction 
self-cleaning in operation. (Sinha-OEIS). 
W80-06568 


SUSPENSION OF POWDERED CARBONA- 
CEOUS ADSORBENT IN A HYDROCARBON 
SOLVENT AND ITS USE IN WASTE WATER 
TREATMENT, 

Exxon Research and Engineering Co., Florham 
Park, NJ. (Assignee). 

D. W. Savage. 

U.S. Patent No. 4,186,085, 17 p, 8 Fig, 4 Tab, 18 
Ref; Official Gazette of the United States Patent 
Office, Vol 990, No 5, p 1752, January 29, 1980. 


Descriptors: *Patents, *Waste water treatment, 
*Water pollution treatment, *Organic wastes, 
*Separation techniques, Adsorption, Carbon, Sol- 
vents, Hydrocarbon solvents, Regeneration. 


This invention relates to a process for removing 
organic pollutants comprising predominantly non- 
biodegradable organic compounds from waste 
waters by contacting the waste waters, under ad- 
sorption conditions, with a slurry of powdered 
carbonaceous adsorbent suspended in a hydrocar- 
bon solvent. The use of a powdered carbonaceous 
adsorbent slurried in a hydrocarbon solvent give 
high capacity for contaminant removal and enables 
high rates of contaminant adsorption that are char- 
acteristic of powdered activated carbon as well as 
high carbon utilization due to the slurry being 
contacted with the waste water continuously and 
countercurrently. The spent slurry of carbona- 
ceous adsorbent may be regenerated by heating at 
relatively low temperatures followed by vapor 
stripping or by solvent extraction. (Sinha-OEIS) 
W80-06571 


METHOD AND APPARATUS FOR SEPARAT- 
ING SUBSTANCES FROM LIQUIDS BY FLO- 
TATION USING BUBBLES, 

Agency of Industrial Science and Technology, 
Tokyo (Japan). (Assignee). 

Y. Kato. 

U.S. Patent No. 4,186,087, 7 p, 3 Fig, 1 Tab, 14 
Ref; Official Gazette of the United States Patent 
Office, Vol 990, No 5, p 1752-1753, January 29, 
1980 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


Descriptors: *Patents, *Waste water treatment, 
*Water pollution treatment, Industrial wastes, 
Heavy metals, Separation techniques, Bubbles, 
Flotation, Equipment. 


The invention provides an my boc for separating 
substances from liquids by flotation which com- 
prises a large column with a tube placed inside the 
column and a means for collecting bubbles at the 
lower end. The collected bubbles are concentrated 
at the upper end for enhancing the separation 
efficiency. The method provides for separating 
substances from liquids by flotation using bubbles 
which comprises adsorbing the substances present 
and floating the bubbles. The bubbles are allowed 
to ascend through a fluid route in a tube placed 
inside the column, biog | independent of the ambi- 
ent turbulently flowing liquid, and then the bubbles 
and substance are collected and separated from the 
liquid at the upper end of the tube. (Sinha-OEIS) 
W89-06572 


AQUEOUS FERROUS WASTE CONVERSION 
PROCESS, 

SCM Corp., Cleveland, OH. (Assignee). 

S. J. Fitch, P. R. Peeling, and D. J. Heiser. 

U.S. Patent No. 4,186,088, 8 p, 1 Fig, 6 Ref; 
Official Gazette of the United States Patent Office, 
Vol 990, No 5, p 1753, January 29, 1980. 


Descriptors: *Patents, *Waste water treatment, 
*Water pollution treatment, *Industrial wastes, 
*Separation techniques, Metals, Chemical reac- 
tions, Sludge, Equipment, Ferrous sulfate, Product 
recovery, Titanium dioxide. 


An aqueous ferrous sulfate waste stream is con- 
verted into sludge and improved water effluent by 
an ambient indoor temperature and pressure flow 
process. The process comprises: turbulently mixing 
the stream with a substantial excess of gaseous 
oxygen and a small excess of impalpable calcium 
carbonate in a reaction zone until the iron content 
of the stream is virtually all sludged. The resulting 
sludge is continuously classified into a coarser 
solids fraction, a portion of which is recycled to 
the sludging operation, and an aqueous suspension 
of finer solids. The finer solids are separated from 
the aqueous suspension before disposing of the 
effluent. As such streams usually contain free sulfu- 
ric acid, it is desirable to first precipitate a primary 
gypsum product by neutralization prior to the 
sludging operation. (Sinha-OEIS) 

W80-06573 


FINITE ELEMENT ANALYSIS OF EFFLUENT 
FLOW FROM SUBSURFACE SEWAGE DIS- 
POSAL FIELDS, 

Minnesota Univ., St. Paul. 

K. A. Janni, J. C. Nye, D. D. Jones, G. W. Krutz, 
and J. E. Yahner. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol 23, No 2, p 336-342, March- 
April 1980. 7 Fig, 4 Tab, 21 Ref. 


Descriptors: *Septic tanks, *Waste disposal, *Sub- 
surface drainage, *Model studies, Finite element 
analysis, Mathematical models, Soils, Soil proper- 
ties, Soil water, Soil water movement, Effluents, 
Hydraulic conductivity, Infiltration, Soil moisture, 
Organic matter, Sewage, Domestic wastes, Path of 
pollutants. 


On-site disposal of home sewage is becoming an 
increasingly important concern. In 1970, 660,000 of 
the total 1,721,000 permanent and secondary resi- 
dences in Indiana were being served by on-site 
sewage systems. Most of these home sewage sys- 
tems rely on subsurface infiltration fields for the 
ultimate disposal of domestic waste. However, 
some soils have severe limitations and are unsuit- 
able for use as subsurface infiltration fields. Studies 
have been conducted to test new design specifica- 
tions to improve operation and to expand the use 
of subsurface infiltration fields in soils previously 
designated unsuitable for subsurface disposal. To 
evaluate these new designs, long term extensive 
laboratory experiments or field studies of operating 
systems are required, and the conditions tested are 
limited by time, money and facilities. Computer- 
ized methods of analysis can provide a rapid way 


to evaluate proposed design modifications of infil- 
tration fields and to coordinate the data collected 
during disposal field operation. The purpose of this 
study was to compile the computer programs, uti- 
lizing the finite element technique to analyze the 
two-dimensional effluent flow from a subsurface 
sewage disposal trench through the infiltration 
field. (Sims-ISWS) 

W80-06623 


COMPUTER-AIDED SYNTHESIS OF 
WASTEWATER TREATMENT AND SLUDGE 
DISPOSAL SYSTEMS, 

Municipal Environmental Research Lab., Cincin- 
nati, OH. Wastewater Research Div. 

L. A. Rossman. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-174220, 
Price codes: A08 in paper copy, AO1 in microfiche. 
EPA/600/2-79-158, December 1979. 152 p, 7 Fig, 
15 Tab, 27 Ref. 


Descriptors: *Mathematical models, *Computer 
programs, *Waste water treatment, *Sludge dis- 
posal, Economics, Costs, Energy, Treatment facili- 
ties, Models, Programs, Waste treatment, Water 
quality, Wastes, Cost analysis, Alternative plan- 
ning, Land use, Energy consumption. 


A computer-aided design procedure (EXEC/OP 
computer program) was developed for preliminary 
synthesis of waste water treatment and sludge dis- 
posal systems. A penalty augmented implicit enu- 
meration method used in its optimization algorithm 
proves an efficient means of searching for the best 
combinations of process options, thereby reducing 
the need for complete enumeration of all possible 
alternatives. The program can identify a group of 
systems designs that have a similar primary objec- 
tive (e.g., cost), but varying levels of secondary 
objectives. Case study design problems are given 
(e.g., preliminary cost/energy-effectiveness analy- 
sis for a hypothetical system des’zn having over 
15,000 alternative system configurations). Up to 
21,000 configv:ations can be computer process 
analyzed in several minutes. The program gives 
the system designer a means to explore trade-offs 
between criteria such as cost, energy consumption, 
land utliization, and subjective undesireability rat- 
ings. Four Appendices (A-D) provide (A) math- 
ematical development of the system synthesis 
model (2 Fig, 1 Ref); (B) the EXEC/OP users’ 
guide (4 Tab); (C) a listing of unit process descrip- 
tions (19 Ref); and (D) the program listing. (Zie- 
linski-IPA) 

W80-06646 


ALUM: AN_- EFFECTIVE COAGULANT: 
WASTEWATER TREATMENT FOR PHOS- 
PHORUS REMOVAL, 

R. W. Ockershausen. 

Water and Sewage Works, Vol 127, No 8, p 40-41, 
August, 1980. 4 Fig. 


Descriptors: *Phosphorus, *Alum, *Coagulation, 
*Waste water treatment, *Treatment facilities, 
Water quality, Water purification, Facilities, Bio- 
chemical oxygen demand, Filtration, Waste treat- 
ment, Water quality standards, Activated sludge, 
Coagulants. 


Chemical precipitation using alum for phosphorus 
removal in waste water treatment plants has a 
proven 10-yr record. A number of in-plant applica- 
tions studies have shown added benefits of reduc- 
ing biochemical oxygen demand (BOD) and sus- 
pended solids. The use of alum for phosphorus 
reduction is indicated by its success at an activat- 
ed-sludge plant in Avon Lake, Ohio, an activated- 
sludge followed by rapid-sand-filtration plant in 
Warren, Michigan, a trickling-filter plant in Rich- 
ardson, Texas, and a primary treatment plant in 
Windsor, Ontario. Alum is delivered as a nearly 
colorless liquid in 4000 gal tank trucks, and con- 
tains 43.6% aluminum sulfate (14 waters of hydra- 
tion), 8.3% aluminum oxide, and 0.05% insolubles, 
with a dry alum equivalent of 5.4 lb/gal. The 
Avon Lake plant was among the first in the Great 
Lakes Drainage Basin to practice phosphorus re- 
moval on a continuous basis. Extensive laboratory 
tests indicated that liquid alum compared with 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
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other coagulants, gave the most effective cost/ 
performance results. The Warren, Michigan, plant 
incorporated rapid-sand-filtration as part of its 36 
MGD a ctivated-sludge plant in 1975, allowing 
phosphorus removal to meet State standards. Data 
obtained for these plants are presented. (Zielinski- 
IPA) 

W80-06708 


SEWER TRUNK LINES CAN BE TREATMENT 
FACILITIES, 
California Univ., Davis. Dept. of Civil Engineer- 


ing. 

M. Green, and G. Shelef. 

Water and Sewage Works, Vol 127, No 8, p 26, 52- 
53, August, 1980. 2 Fig, 5 Tab, 5 Ref. 


Descriptors: *Waste treatment, *Sludge treatment, 
*Sewers, *Model studies, *Aeration, Chemical 
oxygen demand, Biochemical oxygen demand, 
Waste water disposal, Waste water treatment, 
Wastes, Sewage disposal, Sewage treatment. 


Studies were carried out on a laboratory experi- 
mental model to test the possibility for using the 
urban sewer system for sewage treatment, since 
waste water has typically long detention times in 
the system. In order to be used in closed loop 
operation, a proposed connecting pipeline is laid 
between the sewer system terminus at the activated 
sludge treatment plant and the beginning of the 
sewer system. This connecting pipeline is plug- 
loaded with the activated sludge and is aerated 
(air/oxygen) with no sewage feed. Application of 
this concept is discussed relative to the 37 km long 
Dan Region sewerage system in greater Tel-Aviv, 
Israel. Biomass used in laboratory model was taken 
from a pilot plant at Tahel, Tel-Aviv, feeding the 
reactor with | hr settled sewage. The experimental 
study showed that secondary effluent quality (re- 
moval efficiencies of 80% COD and 93% BOD) 
can be attained using sewage conduits for waste 
water treatment by introduction of sludge and air. 
The method can produce a partially reclaimed 
waste water and treatment plant load reduction. 
Using a long sewer system under suitable condi- 
tions, the use of this method can preclude the need 
for a treatment plant, except for settling, but fur- 
ther study is needed. (Zielinski-IPA) 

W80-06710 


TREATMENT AND DISPOSAL OF TOXIC 
AND HAZARDOUS WASTE, 

D and H Waste Management (Pty) Ltd. (South 
Africa). 

P. Scott. 

Municipal Engineer (Johannesburg), Vol 9, No 6, 
p 67-69, 1978. 4 Fig, 1 Tab. 


Descriptors: *Waste treatment, *Waste disposal, 
*Landfills, *Pollution abatement, Regulation, 
*Toxins, Safety, Oxidation, Biological treatment, 
Ultimate disposal, Standards, Water pollution, 
Public health, Storage, Environmental engineering, 
Permeability, Hydrologic properties, Porosity, 
Separation techniques, Incineration, Monitoring, 
Sites, Sealants, South Africa, Surface sealing, 
Water table, Recycling. 


The minimum waste treatment and disposal stand- 
ards developed by D and H Waste Management 
(Pty) Ltd., South Africa, are discussed. There are 
no such standards set by the South African govern- 
ment. D and H has formulated guidelines for three 
types of sanitary landfill sites: (1) containment sites 
isolated from the water table by a low permeability 
seal such as clay or massive crystalline rock forma- 
tions; absorptive capacity of the site should exceed 
the average liquid ingress rate by at least 50%; (2) 
a site separated from the water table by an unsatu- 
rated zone of relatively permeable material, thus 
separating the waste from the water table; and (3) a 
saturated site in hydraulic continuity with the 
water table is not acceptable. Several methods of 
waste treatment are available: (1) biochemical 
treatment; (2) aqueous inorganic treatment; (3) 
burning of non-recyclable waste oil and separation 
and burning of oil/water mixtures; (4) incineration 
of toxic organic wastes at 400 degrees C; (5) incin- 
eration at 1,300 degrees C of spent pesticides; and 
(6) catalytic oxidation. Once waste has been dis- 


posed of, constant monitoring of the site should be 
maintained. A general index of the requirements 
for establishing a regional waste disposal site are 
presented. (Sidney-IPA) 

W80-06717 


RESEARCH SUMMARY. INDUSTRIAL 
WASTEWA 


Environmental Protection Agency, Washington, 
DC. Office of Research and Development. 

rN EPA-600/8-80-026, June 1980. 31 p, 17 Fig, 
2 Tab. 


Descriptors: *Industrial wastes, *Waste water 
treatment, *Waste water, *Chemical wastes, *Re- 
search and development, Activated carbon, Ad- 
sorption, Activated sludge, Organic compounds, 
Inorganic compounds, Water reuse, Recycling, 
Electric powerplants, Textiles, Chemical industry, 
Waste treatment, Industrial plants, Water pollu- 
tion, Water pollution sources, Water quality. 


The EPA research program on industrial waste 
water falls under two major categories: (1) treat- 
ment; and (2) reuse, recycle, and other process 
modifications. Treatment to remove toxic materials 
is tested using carbon adsorption, activated sludge, 
and stream stripping. Wide waste water variability 
requires treatment research on an industry-by-in- 
dustry basis. Activated carbon (AC) and wet air 
oxidation treatment processes are being studied for 
the organic chemical industry; and powdered AC 
combined with biological treatment for petrochem- 
ical industry waste waters. A 40 million gallon/day 
waste water full-scale demonstration project is un- 
derway in New Jersey. Ammonia and sulfur recov- 
ery from petroleum refining by sour water strip- 
ping and other treatment research is discussed for 
the pesticides, inorganic chemicals, battery manu- 
facturing, metal finishing, iron and steel, steam 
electric power, textiles, leather processing, and 
paper industries. EPA supported research in waste 
water reuse/recycle covers steam electric power 
plant recycling; closed loop reuse for fiberglass 
industry; closed cycle textile dyeing; AC regenera- 
tion; and water reduction in food processing. Iden- 
tified research projects number 21 at EPA/IERL- 
Cincinnati, 12 at EPA/IERL-RTP/NC, and 8 at 
RSKERL-Ada/Oklahoma. Forecasted 1980-85 re- 
search will fall under analysis and control of waste 
water sources, and waste water recyle/reuse devel- 
opment alternatives. (Zielinski-IPA) 

W80-06732 


TREATMENT OF SEWAGE EFFLUENT, 

R. R. Demisch. 

U.S. Patent No 4,184,947, 6 p, 5 Fig, 1 Tab, 3 Ref; 
Official Gazette of the United States Patent Office, 
Vol 990, No 4, p 1373-1374, January 22, 1980. 


Descriptors: *Patents, *Waste water treatment, 
Water pollution treatment, Sewage treatment, 
Phosphates, Soil disposal fields, Soil chemical 
properties, Biodegradation, Sewage effluents. 


Effluent from a sewage treatment system, such as a 
septic tank, a settling chamber, or a settling pond is 
distributed in or over a leaching bed and is perco- 
lated in the presence of entrained air through a 
filter bed that includes a layer of soil with chemical 
additives. By admixing chemical additives in the 
form of hydrous oxides or calcium, aluminum, iron 
etc., to the filter media significant phosphate re- 
moval from the waste is obtained. Potential phos- 
phate removers include red mud, laterite, bauxite 
and bog iron ore. (Sinha-OEIS) 

W80-06807 


SEWAGE TREATMENT WITH 
SHORT TUBE CONTACT MEDIA, 
M. Kato. 

U.S. Patent No 4,184,946, 16 p, 37 Fig, 23 Ref; 
Official Gazette of the United States Patent Office, 
Vol 990, No 4, p 1373, January 22, 1980. 


NESTED 


Descriptors: *Patents, *Waste water treatment, 
Water pollution treatment, *Sewage treatment, Mi- 
croorganisms, Resins, Aerobic conditions, Filtra- 
tion. 


A process is provided for sewage treatment in 
which buoyant filter media made of synthetic resin 
material are floated in the sewage. Uniform attach- 
ment of aerobic microorganisms on the filters is 
assured by providing an agitating means, thus 
eliminating the clogging by microorganisms. 
(Sinha-OEIS) 

W80-06808 


WASTEWATER TREATMENT SYSTEM, 
Campbell Soup Co., Camden, NJ. (Assignee). 

L. C. Gilde, Jr. 

U.S. Patent No 4,184,789, 12 p, 11 Fig, 7 Ref; 
Official Gazette of the United States Patent Office, 
Vol 990, No 4, p 1326, January 22, 1980. 


Descriptors: *Patents, *Waste water treatment, 
*Water pollution treatment, Sewage treatment, In- 
dustrial wastes, Overland flow, Runoff, Biodegra- 
dation, Food processing industry. 


The overland flow treatment of wastewater in- 
volves the application of the wastewater to a slop- 
ing terrace of impervious or relatively impervious 
soil which is planted in a grass crop compatible 
with heavy irrigation. The wastewater flows in a 
thin film over the surface of the terrace and be- 
comes purified upon flowing slowly through the 
grasses and the soil surface by biodegradation of 
the organic impurities by the soil microorganisms 
and/or chemical-mechanical removal of inorganics 
by the soil complex. Since the soil is impervious or 
relatively impervious, a large percentage of the 
wastewater is collected as runoff in substantially 
purified form with the remainder being absorbed 
into the soil, consumed by the plant life, or evapo- 
rated into the atmosphere. The overland treatment 
is particularly well adapted for the disposal of food 
processing wastewater containing large amounts of 
organic materials or other similar types of 
wastewaters including most municipal sewage 
wastewaters. The treatment zone in this patent is 
formed into a series of concentric annular terraces, 
each of the terraces sloping toward a concentric 
annular drain. A rotary distribution system pivoted 
at the center of the terraces is rotated at a predeter- 
mined speed to distribute the wastewater over the 
terraces. (Sinha-OEIS) 

W80-06809 


PHOSPHATE 
WASTEWATER, 
Union Carbide Corp., NY. (Assignee). 

R. F. Drnevich. 

U.S. Patent No 4,183,808, 10 p, 3 Fig, 2 Tab, 10 
Ref; Official Gazette of the United States Patent 
Office, Vol 990, No 3, p 995, January 15, 1980. 


REMOVAL 


Descriptors: *Patents, *Waste water treatment, 
*Water pollution treatment, *Phosphates, Separa- 
tion techniques, Activated sludge, Aeration, Bio- 
chemical Oxygen Demand, Anoxic zone. 


An activated sludge wastewater treatment process 
for removing phosphate from BOD-containing 
wastewater is characterized by an improved 
method for operating the aeration zone with an 
anoxic treatment zone. BOD-containing influent 
wastewater is mixed with activated sludge and 
oxygen-containing gas in an aeration zone to 
reduce the BOD content of the wastewater and 
cause the activated sludge bacteria to take up 
phosphate. Oxygenated phosphate-enriched mixed 
liquor is formed which is discharged from the 
aeration zone and passed to a separate zone for 
concentration of solids to provide a phosphate- 
depleted effluent and phosphate enriched sludge. 
At least part of the latter is passed to an anoxic 
zone to resolubilize phosphate and from solubilized 
phosphate-containing sludge. A major fraction of 
the solubilized phosphate-containing sludge is re- 
turned directly to the aeration zone as at least part 
of the activated sludge and without intervening 
addition of a phosphate precipitant for phosphate 
removal from the so-returning stream. This sludge 
serves to biologically remove phosphate from the 
BOD containing influent wastewater in the aer- 
ation zone. (Sinha - OEIS) 

W80-06811 





TREATMENT OF WASTE WATER RICH IN 
NUTRIENTS, 

National Tax Administration Agency, Chiyoka 
(Japan). (Assignee); Toho Zinc Co. Ltd, Tokyo 
(Japan). (Assignee); and The Hokuren Federation 
of Agricultural Cooperative Assoc., Sapporo 
(Japan). (Assignee). 

K. Yoshizawa, K. Nojiro, K. Mitsutomi, H. 
Hashimoto, and A. Noguchi. 

U.S. Patent No 4,183,807, 7 p, 2 Tab, 8 Ref; 
Official Gazette of the United States Patent Office, 
Vol 990, No 3, p 995, January 15, 1980. 


Descriptors: *Patents, *Waste water treatment, 
*Water pollution treatment, *Organic wastes, Nu- 
trients, Separation techniques, Yeasts, Biochemical 
oxygen demand, Nutrients, Food processing indus- 
try, *Polysaccharide assimilating yeasts, Starch 
production plants. 


Newly isolated polysaccharide assimilating yeasts 
are added to a waste water rich in nutrients there- 
by making such yeasts assimilate nutrients, so that 
B.O.D. of the waste water is efficiently decreased. 


Among the polysaccharide assimilating yeasts, el- 
lipsoideus YS-1, FERM-P No. 4498, in particular, 
can decompose and assimilate sulfurous acid, 
starch and protein at once, and therefore the 
B.O.D. of the waste water from starch production 
plants can be considerably decreased. (Sinha - 


OEIS) 
W80-06813 


APPARATUS FOR TREATING  WASTE- 
WATERS AND SLUDGES, COMPRISING AN 
IRRADIATION SYSTEM USING ACCELER- 
ATED CHARGED PARTICLES, 

C.G.R. MeV, Inc., Paris (France). (Assignee). 

G. Azam, A. Bensussan, C. Levaillant, H. Huber, 
and E. Mevel. 

U.S. Patent No 4,184,956, 9 p, 7 Fig, 14 Ref; 
Official Gazette of the United States Patent Office, 
Vol 990, No 4, p 1376, January 22, 1980. 


Descriptors: *Patents, *Waste water treatment, 
*Water pollution treatment, *Water purification, 
*Jrradiation, Flow control, Equipment, Linear ac- 
celerators. 


An apparatus for treating a fluid constituted with 
waste-waters and sludges is provided with a 
system for irradiating the fluid by a beam of accel- 
erated charged particles. The irradiation system is 
associated with a treatment circuit for obtaining a 
constant flow of the fluid to be treated and a means 
for controlling this flow. An irradiation channel of 
predetermined shape is arranged in the beam path 
being provided with at ieast one window transpar- 
ent to this irradiation beam. The system has means 
for measuring and controlling the characteristics of 
the irradiation beam and a safety system to control 
the characteristics of the irradiation beam and to 
control the flow of the fluid. (Sinha - OEIS) 
W80-06814 


CHANGES IN MORPHOLOGY AND PHOS- 
PHATE-UPTAKE PATTERNS OF ACINETO- 
BACTER CALCOACETICUS STRAINS, 
University of the Witwatersrand, Johannesburg 
(South Africa). 

E. N. Lawson, and N. E. Tonhazy. 

Water S. A., Vol 6, No 3, p 105-112, July, 1980. 4 
Fig, 3 Tab, 19 Ref. 


Descriptors: *Phosphates, *Sewage bacteria, 
*Sewage treatment, *Waste water treatment, *Bio- 
degradation, *Pilot plants, Bacteria, Treatment 
facilities, Chemical wastes, Anaerobic bacteria, 
Biocontrol, Microorganisms, Oxygen  require- 
ments, Water treatment, Waste water(Pollution), 
Water pollution treatment, Sewerage, Water pollu- 
tion sources, Biological treatment, South Africa. 


Acinetobacter calcoaeticus bacteria were isolated 
from the Northern Sewage Works pilot plant at 
Johannesburg in a zone showing high phosphate 
removal. Isolated colonies from serial dilution plat- 
ing were examined microscopically. Those com- 
posed of gram-negative coccobacilli were subcul- 
tured and purified as potential acinetobacter 
strains. Several of these, grown under limited 
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oxygen availability, changed from typical coccoba- 
cilli to large pleomorphic rods. Even where tend- 
ency to filament production was exhibted under 
normal conditions, marked differences in morphol- 
Ogy were noted. Four strains were chosen to study 
phosphate accumulation ability. Cells obtained 
after growth under reduced oxygen availability 
had a greater capacity to perform luxury phos- 
phate uptake. Cell growth under more anaerobic 
conditions altered this capacity to the extent that 
the physiological characteristics of the bacteria 
were no longer significant. It is commented that 
under oxygen deprivation conditions, demand for 
ATP for nucleic acid synthesis might not be met, 
causing cellular phosphate leakage; while, under 
inhibited nucleic acid synthesis, usual cell division 
cycle is impaired and abnormal cell morphology 
results. Release from oxygen stress conditions that 
induced phosphate starvation would result in 
excess phosphate uptake above that needed. An- 
aerobiosis obviously plays an important but com- 
plex role in biological uptake of phosphorus in 
waste water treatment plants. (Zielinski-IPA) 
W80-06850 


MEMBRANE FILTRATION FAECAL COLI- 
FORM DETERMINATIONS WITH UNMODI- 
FIED AND MODIFIED M-FC MEDIUM, 
Department of Water Affairs, Pretoria (South 
Africa). Hydrological Research Inst. 

D. P. Sartory. 

Water S. A., Vol 6, No 3, p 113-115, July, 1980. 1 
Fig, 5 Ref. 


Descriptors: *Sewage bacteria, *Analytical tech- 
niques, *Coliforms, *Regression analysis, *Sewage 
effluents, Sewerage, Sewage systems, Waste water 
treatment, Bacteria, Bacterial growth, Filtration, 
Sewage treatment, Bioassay, Testing procedures, 
Water quality, Microorganisms, Membranes, Mea- 
surement, South Africa. 


Raw sewage and final effluent samples were taken 
over a seven month period from Baviaanspoort 
sewage works northeast of Pretoria. River, weir, 
and irrigation channel water samples were also 
taken. All raw sewage samples were analyzed by 
the standard membrane filter method within one 
hour of collection, while all other samples were 
analyzed within 1-6 hours. Freshly prepared M-FC 
medium was divided into two lots, with/without 
addition of rosolic acid. The filter procedure used 
Millipore HC membrane filters, incubated 24 hours 
at 44.5 C, after which all typical blue colonies 
were counted, and colonies were randomly 
checked for confirmation testing by gas production 
from lactose fermentation and indole production 
from tryptone water. Cultures producing gas and 
indole were recorded as faecal coliforms. Two- 
variable linear regression analysis was performed 
on the data. Membrane filtration counts of faecal 
coliform bacteria did not differ significantly on M- 
FC medium with and without rosolic acid. Fur- 
thermore, the elimination of rosolic acid did not 
result in an increase in false positive isolates or 
interfering background growth. (Zielinski-IPA) 
W80-06851 


TREATMENT FACILITY WITH BACKWASH 
CONTROL SYSTEM, 

Roberts Filter Mfg. Co., Darby, PA. (Assignee). 
C. V. Roberts, W. F. Sarra, and P. J. Neuspiel. 
U.S. Patent No 4,187,175, 9 p, 2 Fig, 6 Ref; Official 
Gazette of the United States Patent Office, Vol 
991, No 1, p 251, February 5, 1980. 


Descriptors: *Patents, *Wastewater treatment, 
*Water pollution treatment, Industrial wastes, Do- 
mestic wastes, Filtration, Control systems, Separa- 
tion techniques, Suspended solids, Filters, *Back- 
washing, Granular beds. 


A treatment facility has a granular media bed for 
use in acting upon (e.g. filtering) liquid mixtures, 
such as industrial and municipal water and 
wastewater, and employs a backwash operation 
between treatment operations for cleaning or oth- 
erwise enhancing the quality of the bed. A control 
system for the backwash operation establishes a 
first backwash rate for washing and scouring the 
granular media to release suspended solids and/or 
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other impurities from the bed. Thereafter the con- 
trol system establishes a second and generally 
reater rate for removing the released impurities 
rom the facility. Preferably the first rate is chosen 
to just completely fluidize the granular bed, at 
which point a pressure responsive control system 
detects a constant differential pressure (i.e., a zero 
change in differential pressure), and the second 
rate, which generally is greater than the first rate, 
is responsive to the temperature of the backwash 
—_ (Sinha -OEIS) 

80-06944 


HEAVY METAL SEPARATION FROM 
WASTES EMPLOYING IRRADIATION, 
C.G.R.-MeV, Paris (France). (Assignee). 

C. Levaillant. 

U.S. Patent No 4,187,176, 4 p, 1 Fig, 8 Ref; Official 
Gazette of the United States Patent Office, Vol 
991, No 1, p 251-252, February 5, 1980. 


Descriptors: *Patents, *Waste water treatment, 
*Water pollution treatment, Industrial wastes, Sep- 
aration techniques, Heavy metals, Centrifugation, 
Irradiation, Equipment. 


The invention provides a treatment plant for treat- 
ing waters and sludges using a beam of ionising 
radiation and comprising: a system for decanting 
the primary waters and sludges; a first centrifugal 
separating system for the waters and sludges left 
after decantation--the spent waters, the sludges 
formed by organic compounds, not including 
heavy metals and the sludges formed by mineral! 
compounds; an irradiation apparatus supplying a 
beam of ionising radiation for irradiating the 
sludges formed by organic compounds especially 
those including heavy metals, which are converted 
into mineral compounds of greater density; and a 
second centrifugal separating system intended to 
reseive the irradiated sludges and to separate them, 
according to their density, into clarified waters, 
sludges formed by organic compounds which are 
freed from heavy metals and sludges formed by 
mineral compounds containing heavy metal deriva- 
tives. (Sinha - OEIS) 

W80-06945 


PROCESS FOR PURIFICATION 
TARY WATERS, 

F. Besik. 

U. S. Patent No 4,188,289, 10 p, 3 Fig, 1 Tab, 11 
Ref; Official Gazette of the United States Patent 
Office, Vol 991, No 2, p 618-620, February 12, 
1980. 


OF SANI- 


Descriptors: *Patents, *Waste water treatment, 
*Water pollution treatment, Water purification, 
Separation techniques, Biological treatment, Ad- 
sorption, Oxidation, Chemical precipitation, Nitri- 
fication. 


The invention provides a process for purification 
of waste waters in which the various biological, 
chemical and physical processes required to 
remove pollutants can be carried out in a single 
sludge system in a single reactor divided by verti- 
cal partitions into independent reaction zones. 
Processes carried out in the first three reaction 
zones include: adsorption of dissolved organic 
matter by fluidized suspended solids; biooxidation 
of biodegradable organic matter; ammonification 
followed by biological nitrification simultaneously 
with respiratory denitrificatipn; chemical precipita- 
tion of phosphorus; and continuous separation of 
fluidized bed solids form the purified waste water 
and recirculation of the fluidized bed solids. The 
processes carried out in the fourth reaction zone 
include: chemical oxidation or residual organics 
and toxic compounds; kill of bacteria and viruses 
by added oxidizing agents; chemical precipitation 
of metal ions; and separation of precipitates. The 
chemical decomposition of the unreacted oxidizing 
agents by reaction of the agents with charcoal is 
carried out in the fifth reaction zone. (Sinha - 
OEIS) 

W80-06948 


TREATMENT OF 
WATER, 


INDUSTRIAL WASTE 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


D. R. Anderson. 

U. S. Patent No 4,188,291, 6 p, 3 Fig, 7 Tab, 17 
Ref; Official Gazette of the United States Patent 
Office, Vol 991, No 2, p 620, February 12, 1980. 


Descriptors: *Patents, *Waste water treatment, 
*Water pollution treatment, *Industrial wastes, 
Separation techniques, Reverse osmosis, Chemical 
precipitation, Calcium carbonate, magnesium hy- 
droxide, Recycling, Blow down water. 


A method is disclosed for processing industrial 
waste waters and, in particular, blow down water 
from thermal electric plants. The water is process- 
es to concentrate the salts and to obtain a concen- 
trated brine which can then be passed to a thermal 
evaporator and/or solar evaporation ponds. The 
water is processed by the additon of magnesium 
hydroxide and carbon dioxide in amounts sufficient 
to precipitate the calcium as calcium carbonate, 
thereby obtaining a water reduced in calcium con- 
tent and increased in magnesium content. The 
treated water is processed to recover a purified 
water from a brine, preferably by reverse osmosis. 
Calcium hydroxide is added to the brine generated 
by the reverse osmosis process in an amount suffi- 
cient to precipitate magnesium hydroxide which 
can be recycled to supply the magnesium hydrox- 
ide used in the pre-treatment. A clarified brine is 
recovered from the magnesium hydroxide precipi- 
tation step and may then be naturally or thermally 
evaporated to produce a saturated slurry of salt 
solids. This slurry can then be further reduced to 
dryness by solar evaporation. (Sinha - OEIS) 
W80-06949 


INEXPENSIVE PURIFICATION OF UREA 
WASTE STREAMS, 

Standard Oil Co. (OH), Cleveland. (Assignee). 

W. O. Fitzgibbons. 

U. S. Patent No 4,188,292, 5 p, 5 Tab, 8 Ref; 
Official Gazette of the United States Patent Office, 
Vol 991 


Descriptors: *Patents, *Waste water treatment, 
*Water pollution treatment, Industrial wastes, Sep- 
aration techniques, Urea, Anions, Cations, Resins, 
Chemical reactions, Recycling. 


Urea is destroyed in aqueous waste streams con- 
taining various anions and cations plus urea by 
contacting the stream with a cation exchange resin, 
then reacting the resulting stream with nitric oxide, 
nitrous acid or a nitrite salt to convert the urea to 
nitrogen, carbon dioxide and water and treating 
the resulting stream with an anion exchange resin. 
A pure aqueous stream is obtained which does not 
adversely affect the environment and which may 
be recycled to a plant as fresh water resulting in 
large monetary savings in fresh water cost. (Sinha - 
OEIS) 

W80-06950 


5E. Ultimate Disposal Of Wastes 


LOCAL MUNICIPALITIES HAVE GOT A 
CHALLENGING TASK (PLAASLIKE OWER- 
HEDE HET ‘N UITDAGENDE TAAK), 
Department of Planning and the Environmental, 
Pretoria (South Africa). 

T. J. Botha, and G. A. Visser. 

Imiesa (Johannesburg), Vol 4, No 4, p 20-21, April 
1979. 1 Fig. 


Descriptors: *Municipal wastes, *Solid wastes, 
*Environmental effects, Water pollution, Water 
pollution abatement, *Waste disposal, *Waste 
water treatment, Sewage sludge, Water quality, 
Sludge disposal, Cities, Eutrophication, Landfills, 
South Africa. 


Waste management in South African cities is dis- 
cussed with respect to environmental aspects, re- 
sources recovery and pollution abatement. Water 
quality criteria, including eutrophication, has a 
major influence on the management of water re- 
sources. Training facilities and criteria for the dis- 
posal of municipal solid wastes are also discussed. 
Suggested ways to dispose of sewage sludge from 
waste water treatment plants are: use in landfills, 


agricultural use, composting, ocean dumping and 
incineration. Public participation can help reduce 


waste a problems and littering. (Stiles-IPA) 
80-06455 


THE WET-AIR OXIDATION OF RUM DIS- 
TILLERY WASTES, 

Puerto Rico Univ., Mayaguez. Dept. of Chemical 
Engineering. 

R. Munoz-Candelario, M. Pedraja-Santos, A. 
Rodriguez-Ramirez, J. Hernandez, and G. Colon- 
Burgos. 

Available from the National Technical Information 
Service, ay Fe VA 22161 as PB80-224942, 
Price codes: AO3 in paper copy, AO1 in microfiche. 
Water Resources Research Institute, University of 
Puerto Rico, Report, February 1979. 27 p. OWRT- 
A-048-PR (1). 


Descriptors: *Waste water treatment, *Industrial 
wastes, *Pollution abutment, *Puerto Rico, *Rum 
distillery wastes, Water pollution control, Method- 
ology, Wet-air oxidation, Thermal cracking. 


The aqueous-phase oxidation of rum distillery 
wastes was done batchwise at temperatures rang- 
ing from 350F to 550F and at air pressures from 
500 psig to 2000 psig. The maximum percent con- 
versions obtained were 67.2% in biochemical 
oxygen demand, 54.4% in chemical oxygen 
demand, 58.8% in total organic carbon, and 60.8% 
in total carbon. The reaction times required to 
achieve these reductions varied from 8 to 10 hours, 
smaller values being obtained at shorter reaction 
times. The rate of reaction was found to be inde- 
pendent of pressure, and the process followed first 
order kinetics. Thermal cracking occurred concur- 
rently with the oxidation reaction. 

W80-06559 


ENVIRONMENTAL FACTORS IN APPLICA- 
TION OF LIQUID SLUDGE TO UPSTATE 
NEW YORK FARMLANDS, 

Technical Completion Report State Univ. of New 
York at Binghamton. Dept. of ek 

B. McDuffie, P. Figura, R. W. Lahann, R. C 
Campbell, and R. E. Andrus. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-225352, 
Price codes: AQ7 in paper copy, AO1 in microfiche. 
January 1980. 130 p, 19 Fig, 18 Tab, 85 Ref, 4 
Append. OWRT B-070-NY (1), 14-34-0001-7126. 


Descriptors: *Sludge disposal, *Water pollution, 
Cadmium, Nickel, Zinc, *Acidic soils, Agriculture, 
*Corn(Field), Sweet corn, Food chains, *Experi- 
mental farms, *Sewage sludge, Hay, Silage, Pota- 
toes, Tomatoes, Surface Waters, Wells, Nutrients, 
Soil chemical properties, Chromium, Copper, 
Lead, Cation exchange, Migration, Organic matter, 
Polychlorinated biphenyls, Soil microbiology, 
*Trace metals, Bioaccumulation, *Cd-enriched 
soil, Corn varieties, Corn leaf, Corn grain, 
Binghamton(NY), Federal regulations. 


Sewage sludge application to farmland near Bing- 
hamton, New York, began in July 1975 and was 
monitored from 1976 into 1978. A dry weight of 56 
ton/acre of anaerobically-digested liquid sludge 
was sprayed onto the 80-acre site in 3 years with 
intermittent plowing, increasing average trace 
metal concentrations in soil as follows: Cd 8.7, Cr 
86, Cu 110, Ni 48, Pb 68, Zn 190 ppm. Soil fertility, 
organic carbon, and exchange capacity increased, 
but soil pH decreased from around 6 to 5. Surface 
waters and wells showed no evidence of chemical 
pollution from nutrients or trace metals. Crops 
from the farm and from experimental garden plots 
(sludged and control) in 1976 and 1977 were ana- 
lyzed for trace metals. Hay increased in Cd, Cr, 
Cu, Ni, and Zn. Field corn accumulated Cd, Ni, 
and Zn (540-845 ppm) in the leaf, also Ni, some Zn, 
and traces of Cd (0.04-0.08 ppm) in grain. In 
garden plots, sludging increased Cd in corn leaf 
and grain, potatoes, and tomatoes, Ni in corn grain 
and potatoes, and Zn in corn leaf and slightly in 
grain. Sweet corn accumulated 4-5X more Cd than 
field corn in grain and 4-8X more in leaf. This 
significant difference in Cd uptake by corn va- 
rieties and the low bioaccumulation in field corn 
grain from Cd-enriched acid soils has food-chain 
and possibly regulatory implications. 


W80-06564 


DRAINAGE REQUIREMENTS FOR LAND AP- 
PLICATION WASTEWATER TREATMENT, 
Robert S. Kerr Environmental Research Lab., 
Ada, OK. 

W. C. Galegar, C. C. Harlin, Jr., and C. G. 
Enfield. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol 23, No 2, p 343-345, 350, 
March-April 1980. 2 Fig, 1 Tab, 7 Ref. 


Descriptors: *Waste water disposal, *Land man- 
agement, *Application methods, Infiltration, Over- 
land flow, Percolation, Vegetation, Vegetation ef- 
fects, Sewage, Sewage effluents, Evaporation, 
Crops, Drainage, Irrigation, Land application. 


Drainage requiremenis for land application 
wastewater treatment were discussed based on the 
mode of treatment: slow-rate (irrigation), rapid- 
infiltration, or overland-flow. The pertinent char- 
acteristics of each of the treatment modes were 
introduced and differences in drainage require- 
ments discussed. (Sims-ISWS) 

W80-06670 


TREATMENT AND DISPOSAL OF TOXIC 
AND HAZARDOUS WASTE, 

D and H Waste Management (Pty) Ltd. (South 
Africa). 

For primary bibliographic entry see Field 5D. 
W80-06717 


THE CASE FOR LICENSING WASTE DISPOS- 
AL SITES IN SOUTH AFRICA, 

D and H Waste Management (Pty) Ltd. (South 
Africa). 

P. D. Scott. 

Imiesa, eae Vol 3, No 10, p 19, 23, and 
31, 1978. 3 Fig. 


Descriptors: *Landfills, *Waste disposal, *Waste 
treatment, *Environmental pollution, *Permits, 
Sites, *South Africa, Geology, Hydrogeology, 
Design criteria, Waste management, Mine wastes, 
Industrial wastes, Acid mine water, Domestic 
wastes, Water pollution, Sludge treatment, Solid 
wastes, Fly ash, Health aspects, Legal aspects. 


The need for and ways of implementing licensed 
sanitary landfills in South Africa are presented. 
The main sources of wastes are mining, power 
station, industrial, and trade and domestic. Mining 
wastes make up the major share of water and 
environmental pollution in South Africa. Fly ash 
generated by coal-fired power stations and coal 
based chemical plants is the second largest pollut- 
ant. A brief description of waste management tech- 
niques in the United States, the United Kingdom, 
West Germany, and Japan is offered. The points 
are made that the United Kingdom appears to lead 
the world in the field of effective but economical 
waste disposal, and that its’ system would best suit 
South Africa. Common to these countries is the 
licensing of waste disposal sites to ensure that they 
meet established minimum criteria in order to pre- 
vent environmental pollution. Today, few of the 
waste disposal sites in South Africa meet these 
criteria. Location, preparation and operation of 
waste disposal sites are discussed with respect to 
geology, hydrology, and the sealing of the filled 
site with a relatively impermeable layer of materi- 
al. Waste pre-treatment is described. It is consid- 
ered essential to compose a list of acceptable indus- 
trial hazardous wastes, and a register kept of 
wastes actually received. (Stiles-IPA) 

W80-06735 


FINITE ELEMENT ANALYSIS OF THERMAL 
CONVECTION IN DEEP OCEAN SEDIMENTS, 
Sandia National Labs., Albuquerque, NM. Heat 
Transfer and Fluid Mechanics Div. 

For primary bibliographic entry see Field 2L. 
W80-06927 





5F. Water Treatment and 
Quality Alteration 


FEASIBILITY STUDY TO DETERMINE THE 
PRACTICALITY OF USING POTABLE MU- 
NICIPAL WATER SUPPLIES AS A SOURCE 
OF CONDENSER COOLING WATER FOR 
POWER GENERATING FACILITIES, 

Texas Tech Univ., Lubbock. Water Resources 
Center. 

R. H. Ramsey, R. D. Bowersock, L. V. Urban, J. 
H. Strickland, and R. M. Sweazy. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-225360, 
Price codes: A06 in paper copy, AO] in microfiche. 
Final report, August, 1980. 114 p, 17 Fig, 19 Tab, 1 
Append. OWRT B-226-TEX(1), 14-34-001-9135. 


Descriptors: *Municipal water, *Cooling water, 
*Water distribution(Applied), *Water conserva- 
tion, Industrial water, Water consumption, 
Energy, Energy loss, Economics, Thermal pollu- 
tion, Temperature, Ponds, Laboratory tests, Proj- 
ect planning, Water treatment, Water purification, 
Management, Design, Viscosity, Environmental ef- 
fects, Sedimentation, Storage, Water Conservation, 
Social aspects, Electric generators. 


The feasibility of using potable municipal water 
supplies prior to treatment, as condenser cooling 
water for an energy generation facility is discussed. 
The raw water would be drawn from the supply 
source, stored, and used for the once-through cool- 
ing system. The discharged warm water would be 
placed in a storage pond where it would be drawn, 
treated, and distributed to water consumers in the 
system. Potential benefits may be realized by re- 
ducing capital investment, warming the water to 
enhance the effect of water treatment, and increas- 
ing access to an additional water source. Labora- 
tory experiments simulating water treatment oper- 
ations using alum and bentonite at various tempera- 
tures indicated that viscosity plays an important 
role in sedimentation. A reduction in the amount of 
energy required for heating water is possible and 
the increased solids settling performance will 
reduce the capital and amortization costs for water 
treatment facilities. Any unfavorable environmen- 
tal impact caused by elevated water temperatures 
can be minimized through design and management 
considerations. The results of a questionnaire 
mailed to a test population in seven southwestern 
cities indicated a majority (73.3%) of the respond- 
ents favored the concept of an integrated cooling 
water and water treatment system. (Sidney-IPA). 
W80-06563 


CHEMICAL, PHYSICAL, AND RADIOLOGI- 
CAL QUALITY OF SELECTED PUBLIC 
WATER SUPPLIES IN FLORIDA, JANUARY- 
MAY 1979, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5A. 
W80-06589 


A COMPUTER METHOD FOR LOADING 
MODEL NETWORKS, 

Denver Water Dept. CO. 

A. L. Cesario, and T. K. Lee. 

Journal of the American Water Works Associ- 
ation, Vol 72, No 4, p 208-213, April 1980. 9 Fig. 


Descriptors: *Computer models, *Pipelines, *Net- 
works, *Estimating equations, *Loads(Forces), 
Pressure, Design, Mathematical models, Optimiz- 
ation, Model studies, Input-output analysis, Dy- 
namic programming, City planning, Project plan- 
ning, Planning, Water distribution, Distribution 
systems, Public utilities, Mechanical properties, 
Analysis, Pipe flow, Pressure conduits, Pumping, 
Boundries(Property), Time series analysis, Physi- 
cal properties, Economics. 


An efficient, flexible method for the mathematical 
modeling of large water distribution systems per- 
formed by the use of a computer program designed 
by Denver’s Water Department is described. The 
modeling can be used to perform operational and 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


planning studies to optimize the system and the 
model is adjusted by aieba pump lifts, pressure- 
regulating valve settings, valve position, and reser- 
voir elevations. Time-varying loads for nodes can 
be quickly and easily calculated with this method. 
Nodes are assigned coordinates on a grid system, 
while pressure zone boundry lines are defined by 
sets of coordinates with a load network of 50 to 
900 nodes. Pipe data is not necessary, but it can be 
included and the program can accommodate about 
400 zone boundry segments, 1750 quarter sections, 
and 25 details. Scan range and number of zone 
boundry points seem to have the most effect on 
processing time and the typical cost of analyzing a 
large system with 840 nodes with 582 zone 
boundry points is about $537. For each grid square 
within the project boundry, the program searches 
for the closest node and the pressure zone boun- 
dries (PZB) are checked for interference. Once the 
node that is closest to the square PZB interference 
is located, the load corresponding to the square is 
assigned to that node. A further sophistication of 
the program will be the inclusion of nonuniform 
load distribution and the elimination of the need 
for pseudo nodes. (Sidney-IPA) 

W80-06636 


THE EFFECTIVENESS OF IN-LINE AQUE- 
DUCT TREATMENT, 

Consulting Engineers, Inc., Pasadena, CA. 

G. P. Treweek. 

Journal of the American Water Works Associ- 
ation, Vol 72, No 4, p 214-219, April 1980. 9 Fig, 3 
Tab, 16 Ref. 


Descriptors: *Los Angeles aqueduct, *Water treat- 
ment, *Flocculation, *Turbidity, *Flow, Flow 
resistance, Aqueduct, Chemical precipitation, Col- 
loids, Optimization, Evaluation, Quality control, 
Soil aggregates, Water quality, Reservoirs, Poly- 
mers, Pipelines, Roughness(Hydraulic), Adsorp- 
tion, Separation techniques, Sedimentation, Sus- 
pended load, Water levels, Statistical methods. 


The effect of in-aqueduct flocculation and sedi- 
mentation on flow and turbidity in the Los Ange- 
les aqueduct was analyzed by statistical methods. 
The aqueduct system collects water from streams 
flowing down the eastern slopes of the Sierra 
Nevada Mountains into the Owens River to the 
Haiwee reservoir, Fairmont reservoir, and eventu- 
ally to the Los Angeles reservoir complex. Pres- 
ently the suspended particulate matter is coagulat- 
ed by the addition of cationic polymer in the 
aqueduct near the city of Mojave and settled in the 
Fairmont reservoir thirty miles downstream. The 
mean flows with polymer are about 3% lower than 
without polymer probably due to adsorption of the 
aggregates of suspended matter on the aqueduct 
walls. Turbidity measurements indicated that 
smaller colloidal material less than 1 micrometer in 
diameter are not adequately removed and the tur- 
bidity was only decreased about 40%. Sedimenta- 
tion in the Fairmont reservoir removes about 90% 
of the suspended solids and 75% of the detectable 
particulate volume. The aqueduct flow is also a 
fuction of the clearance between the water level 
and the aqueduct cover and several times during 
the study the flow had to be reduced to avoid 
having the water level reach the aqueduct lid, 
causing backwater. The in-line flocculation of sus- 
pended colloidal material in raw water is success- 
ful, as indicated by the shift in the differential 
volume system and this can be optimized by fur- 
ther design modifications. (Sidney-IPA) 
W80-06637 


REMOVAL OF RADIUM-226 FROM SARA- 
SOTA COUNTY, FLORIDA, DRINKING 
WATER BY REVERSE OSMOSIS, 

T. J. Sorg, R. W. Forbes, and D. S. Chambers. 
Journal of the American Water Works Associ- 
ation, Vol 72, No 4, p 230-237, April 1980. 8 Fig, 6 
Tab, 12 Ref. 


Descriptors: *Reverse osmosis, *Radium radioiso- 
topes, *Water treatment, *Evaluation, Perform- 
ance, Radioactivity, On-site investigations, Florida, 
Sampling, Design, Hardness(Water), Calcium, Sus- 
pended solids, Magnesium, Demineralization, 
Membrane processes, Efficiencies, Control, Eco- 


nomics, Sodium, Chlorides, Trace elements, Water 
supply, *Radium-226 removal, Sarasota 
County(FL), Drinking water. 


The efficiency of eight reverse osmosis (RO) treat- 
ment systems in removing naturally occurring Ra- 
226 from Sarasota County, FL, water supplies is 
discussed. Most of the water supplies have Ra-226 
concentrations in the range of 0.3 to 22.0 picocur- 
ies per liter and the maximum contaminant level is 
5 picocuries per liter. Field studies were carried 
out during a six-month period from January to 
June 1977 on the eight RO systems which varied in 
design capacity, in manufacturer, in age, and in the 
quality of the raw well water treated. All the 
water samples obtained from the systems were 
analyzed for radium content and trace element 
content. The best removals on a percentage basis 
(85-99%) for the systems as a group were achieved 
for total dissolved solids, hardness, calcium, mag- 
nesium, and sulfate and Ra-226 removals of 87 to 
98%. Lower removal (60-85%) of chloride and 
sodium occurred. A lead time for peak efficiency 
for Ra-226 removal by the RO systems was esa- 
mated at about one or two minutes after start-up. 
Selenium and fluoride concentrations in the raw 
water were lowered in most cases. Despite the 
high cost of an RO system, it is advantageous for 
water treatment on a small scale such as for a 
school or trailer park. The disposal of the contami- 
nated reject water and the high cost of the mem- 
branes still remain the major problems with RO 
systems. (Sidney-IPA) 

W80-06639 


A FLUORIDE OVERFEED INCIDENT AT 
HARBOR SPRINGS, MICHIGAN, 

Michigan Dept. of Public Health, Lansing. Bureau 
of Environmental and Occupational Health. 

D. E. Leland, K. E. Powell, and R. S. Anderson, 
Jr. 

Journal of the American Water Works Associ- 
ation, Vol 72, No 4, p 238-243, April 1980. 6 Fig, 3 
Tab, 3 Ref. 


Descriptors: *Accidents, *Fluoridation, *Michi- 
gan, *Public health, On-site investigations, Water 
treatment, Tracers, Water quality, Water supply, 
Water management(Applied), Water 
distribution(Applied), Reservoirs, Pipelines, 
Safety, Electrical equipment, Maintenance, Moni- 
toring, Wells, Pumping, Calcium chloride, Valves, 
Regulation, Electrical switches, Epidemiology, 
Fluoride overfeed, Drinking water, Toxicity, 
Harbor Springs(MI). 


An investigation was conducted in the resort town 
of Harbor Springs, Michigan, to determine the 
cause and the effects of a fluoride overfeed inci- 
dent in the municipal water system on November 
22, 1977. Four people became ill after drinking the 
contaminated metallic-tasting water which was es- 
timated to contain enough fluoride to induce vom- 
iting (about a 29 milligram dose). Four wells are 
used in the peak tourist months, but only one well, 
the Peffer well, is used during the winter. The 
overfeed occurred as a result of a malfunction of 
the shut-off valve for the fluoridation equipment 
after the signal lines to the reservoir and wells 
were severed. All wells began operation and were 
shut down immediately after the signal disruption 
and several hours later, the whole water system 
was flushed. Investigation after the overfeed event 
indicated a little less than 86 kg of 25% hydro- 
fluorsilicic acid had been pumped into the water 
system. Simulation of the event by the addition of 
calcium chloride dihydrate to the water system 
and measurement of chloride concentrations at 
several city sites confirmed the suspicion that 
excess fluoride had caused the four illnesses. No 
other illnesses were traced to the fluoride overfeed 
in a subsequent epidemiological study. It is recom- 
mended that all chemical feed equipment be inter- 
connected electrically with the pumping equip- 
ment to prevent a reoccurrence of a similar event 
at the water pumping station. (Sidney-IPA) 
W80-06640 


MANAGING SMALL WATER SYSTEMS: A 
COST STUDY. VOLUME I, 
Municipal Environmental Research Lab., Cincin- 
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nati, OH. Drinking Water Research Div. 
For primary bibliographic entry see Field 6C. 
W80-06644 


ESTIMATING WATER TREATMENT COSTS. 

VOLUME 2. COST CURVES APPLICABLE TO 

1 TO 200 MGD TREATMENT PLANTS, 

Culp/Wesner/Culp, Santa Ana, CA. 

For primary bibliographic entry see Field 6C. 
10-06645 


ELECTRONIC INSTRUMENTATION ADDS 
DIMENSIONS TO METERING, 
Rockwell International, Uniontown, PA, Munici- 
e and Utility Div. 

. M. Weinberger. 
Water and Sewage Works, Vol 127, No 8, p 46-47, 
57, August, 1980. 4 Fig. 


Descriptors: *Electronic equipment, *Water con- 
trol, *Flow measurement, *Control systems, Moni- 
toring, Chlorination, Pumps, Valves, Flow control, 
Flow system, Automation, Flow rates, Water 
rates, Water control, Instrumentation, Computers, 
Water systems, Signals, Electronic instrumenta- 
tion, Water treatment and distribution systems. 


Electronic monitoring instruments can immediate- 
ly alert water managers/operators to an excessive 
flow through the system by activating alarm sys- 
tems at local and remote locations, recording the 
time and magnitude of the break, and provide a 
variety of other signals to initiate corrective ac- 
tions for providing positive control of water treat- 
ment and distribution systems on a real-time basis. 
The topics of instrument basics, local and remote 
instrumentation, water treatment/control, comput- 
er management, general applications, flow control, 
and demand billing are reviewed. Instruments can 
provide a variety of signals and control such de- 
vices as pumps, valves, chlorinators, chemical 
feeders, and other control devices. Since signals 
offer broad system control and data readouts local- 
ly and remotely, these instruments are converted 
from simple slave devices into tools for system 
automation and control. General applications in- 
clude use of a quantity controller signal to close an 
electronic solenoid-operated valve after a prese- 
lected quantity of water has been delivered (e.g., in 
water quantity use limited by contract); use of a 
second set-point to control a bypass valve when 
necessary to close a main valve rapidly at high 
flow rates; and alternating two water softeners. 
Schematics for various applications are illustrated. 
(Zielinski-IPA) 


MIXED-FORM POLYHALIDE RESINS FOR 
DISINFECTING WATER, 

Aqua-Chem, Inc., Milwaukee, WI. (Assignee). 

G. L. Hatch. 

U.S. Patent No 4,187,183, 4 p, 4 Tab, 7 Ref; 
Official Gazette of the United States Patent Office, 
Vol 991, No 1, p 254, February 5, 1980. 


Descriptors: *Patents, *Water treatment, *Water 
purification, *Water quality control, Disinfection, 
Bactericides, lodine, Bromine, Resins. 


A mixed-form polyhalide bactericidal and viruci- 
dal resin is prepared by adding to a strong base 
anion-exchange resin a slurry mixture of elemental 
iodine, interhalogen, or bromine and an appropri- 
ate amount of an iodide or bromide salt. Iodine or 
bromine liberated from such bactericidal resins 
during water treatment may be readily scavenged 
by an unloaded anion-exchange resin and the hypo- 
halous acid can be removed by further treatment 
with activated charcoal. (Sinha - OEIS) 
W80-06946 


5G. Water Quality Control 


WATER SCREEN, 

L. D. Sanders, and M. E. Gilbert. 

U.S. Patent No 4,182,414, 6 p, 4 Fig, 1 Tab, 6 Ref; 
Official Gazette of the United States Patent Office, 
Vol 990, No 2, p 531, January 8, 1980. 


Descriptors: *Patents, *Filters, *Screens, Water 
quality, Filtration, Water treatment, Particulate 
matter. 


A water screen displays a variable filtration feature 
where the screen comprises a pipe length made of 
a compressible plastic material. The pipe length is 
provided with inlet openings thereby permitting 
fluid located peripheral to the exterior surface of 
the pipe length to be transported through the inlet 


openings and at the same time filtering particulate 
matter and debris from the water. The plastic 
material of the water screen is chosen from the 
group comprising polyvinylchloride, polypropy- 
lene and polyethylene. (Sinha - OEIS) 

W80-06456 


PROCESS FOR REMOVING HEAVY METAL 
IONS FROM AQUEOUS FLUIDS, 

Olin Corp., New Haven, CT (Assignee). 

J. M. Popplewell. 

U.S. Patent No 4,182,399, 7 p, 5 Fig, 7 Ref; Official 
Gazette of the United States Patent Office, Vol 
990, No 2, p 526, January 8, 1980. 


Descriptors: *Patents, *Water treatment, *Water 
quality control, *Industrial water, Metals, Corro- 
sion, Heat exchangers, Aluminum, Equipment, 
Heavy metals, Ions, Ion removal, Getter compo- 
nents, Solar energy collector systems. 


The invention provides a highly efficient method 
and apparatus for removing corrosive heavy metal 
ions thereby increasing the effective life of the 
aluminum components of a heat exchange system. 
The heat exchange system is provided with a 
getter component located upstream of the alumi- 
num heat exchanger to remove corrosive heavy 
metal ions prior to contact with the aluminum 
component. The getter component is readily in- 
serted into and removed from the system thereby 
allowing easy replacement on a periodic basis. The 
invention provided for getters which are designed 
to provide a high degree of turbulence in the heat 
exchange fluid flow thereby achieving maximum 
getter efficiency. (Sinha - OEIS) 


OIL SKIMMER, 

P. Van Hekle. 

U.S. Patent No 4,182,679, 9 p, 8 Fig, 11 Ref; 
Official Gazette of the United States Patent Office, 
Vol 990, No 2, p 618, January 8, 1980. 


Descriptors: *Patents, *Oil spills, *Oil pollution, 
Separation techniques, Water quality control, 
Skimming, Equipment, Oil skimmer. 


Floating mineral substances such as oil or petro- 
leum are separated from water by collecting the 
mixture in the inlet of a separator tank having a 
generally L-shaped baffle with surface irregulari- 
ties formed on the vertical wall of the baffle and 
with the mixture flowing through the wattom wall 
into a pyramidal shaped storage section. By means 
of its shape, it causes the water to flow downward- 
ly into the storage section and the oil to float on 
top into an oil chamber. Pumps are provided to 
remove the oil from the oil chamber and to main- 
tain the water at the proper level in the storage 
section. The device is mounted on the front of a 
barge vessel. (Sinha - OEIS) 

W80-06468 


EXPERIMENTAL SALINITY ALLEVIATION 
AT MALAGA BEND OF THE PECOS RIVER, 
EDDY COUNTY, NEW MEXICO, 

Geological Survey, Oklahoma City, OK. Water 
Resources Div. 

J. S. Havens, and D. W. Wilkins. 

Geological Survey Water-Resources Investigations 
80-4, December 1979. 65 p, 23 Fig, 10 Tab, 37 Ref. 


Descriptors: *Salinity, *Water quality, *New 
Mexico, *Brines, Inflow, Aquifers, Saline water 
intrusion, Pumping, Groundwater, Reservoir leak- 
age, Instrumentation, Data collections, Chemical 
analysis, *Pecos River(NM), *Eddy County(NM), 
*Malaga Bend(NM). 


Upward-leaking brine, from a confined aquifer at 
the base of the Rustler Formation, mixes with 
fresher water in a shallow aquifer, resulting in 
discharge to the Pecos River in southern Eddy 
County, New Mexico, of about 0.5 cubic feet per 
second of saturated brine. Pumping brine from the 
aquifer at a rate greater than 0.5 cubic feet per 
second lowered the potentiometric head in the 
confined aquifer. From July 22, 1963, through 
December 1968, approximately 3,878 acre-feet of 
brine had been pumped into the Northeast Depres- 
sion. The depression leaked brine to the Pecos 
River. Water downgradient of the depression in- 
creased in specific conductance ranging from 1,500 
to 99,400 milligrams per liter chloride and water 
levels near the depression increased over 3 feet 
from 1963 to 1968. For water years 1952-63, the 
Pecos River gained about 240 tons per day of 
chloride in the reach from Malaga gaging station 
to Pierce Canyon Crossing. The average chloride 
gain to the Pecos River from July 1963 to August 
1966 was 167 tons per day; the 1967-68 gain in- 
creased to 256 tons per day after a major flood in 
August 1966. (USGS) 

W80-06513 


MODEL STUDY OF HARRY S. TRUMAN 
SPILLWAY, OSAGE RIVER, MISSOURI, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

For primary bibliographic entry see Field 8B. 
W80-06547 


WATER SOFTENING METHOD USING THER- 
MALLY REGENERABLE ION EXCHANGE 
RESIN, 

Rohm and Haas Co., Philadelphia, PA. (Assignee). 
S. S. Dabby, and E. J. Zaganiaris. 

U.S. Patent No. 4,184,948, 7 p, 10 Ref; Official 
Gazette of the United States Patent Office, Vol 
990, No 4, p 1374, January 22, 1980. 


Descriptors: *Patents, *Water treatment, *Water 
quality control, *Water softening, Demineraliza- 
tion, Separation techniques, Ion exchange, Resins, 
Cations, Regeneration. 


It has been discovered that a bed of a single 
thermally regenerable ion exchange resin may be 
operated in such a way that two zones established 
themselves within the bed. The first zone acts to 
remove  ah-gersrngectd the divalent cations from a 
treated fluid while removing only minor amounts 
of monovalent cations, and the second zone acts to 
remove predominantly the monovalent cations 
from the fluid. In connection with this dual-zone 
operation mode, it has been discovered that both 
zones of the resin bed may be regenerated by 
heating an aqueous fluid which is low in dissolved 
salts (e.g., water, deionized water, treated product 
fluid) and passing it through the entire bed in a 
countercurrent direction. During this countercur- 
rent thermal regeneration monovalent cations fixed 
upon the resin of the second zone are exchanged 
for hydrogen cations in the hot regenerant fluid 
and the divalent cations fixed upon the resin of the 
first zone are exchanged for monovalent cations 
displaced from the second zone and hydrogen ca- 
tions in the hot regenerant. (Sinha-OEIS). 
W80-06565 


WATER INTAKE SCREEN INSTALLATION 
AND METHOD OF STRAINING WATER, 

FMC Corp., San Jose, CA. (Assignee). 

W. M. Sutton. 

U.S. Patent No. 4,186,091, 13 p, 13 Fig, 5 Ref; 
Official Gazette of the United States Patent Office, 
Vol 990, No 5, p 1754, January 29, 1980. 


Descriptors: *Patents, *Water quality control, 
Flow, Streamflow, Separation techniques, Screens, 
Equipment, Aquatic life, Backwashing. 


A water intake screen installation has a traveling 
water screen unit, that is positioned between a 
water intake and a stream of water flowing in a 
channel, to strain a quantity of water diverging 
from the channel stream towards the water intake. 
The screen unit includes an endless belt strainer in 
the form of a loop and a drive for revolving the 





strainer. The strainer has a screening surface, that 
extends in a predetermined direction of stream 
flow in the channel and in an upwardly direction. 
Means are provided for directing a backwash cur- 
rent, through the screening surface, towards the 
stream of water flowing in the channel, at an 
elevation below the stream surface. Material, such 
as refuse and aquatic life, retained on the sc ing 
surface can be dislodged by the backwash current. 
This current forces such material backwardly from 
the screening surface, into the stream of water 
flowing in the channel, to be carried away there- 
with. Also disclosed is a method of straining water 
from a stream with the above described screening 
installation that enables water to be drawn from 
the stream without the removal of aquatic life and 
refuse. (Sinha-OEIS) 

W80-06574 





OIL COLLECTING APPARATUS, 

G. Walin. 

U.S. Patent No. 4,186,095, 6 p, 3 Fig, 14 Ref; 
Official Gazette of the United States Patent Office, 
Vol 990, No 5, p 1756, January 29, 1980. 


Descriptors: *Patents, *Oil pollution, *Water qual- 
ity control, Vortices, Rotational flow, Equipment, 
Separation techniques, *Oil recovery apparatus, 
Oiley water, Oil collection. 


An apparatus, adapted to float on the surface for 
collecting oil contaminating the water surface, in- 
cludes a submerged, roto-symmetrically shaped 
vortex chamber with inlet and outlet for the liquid, 
means for bringing the liquid within the vortex 
chamber into a horizontally rotating vortex move- 
ment, and an oil outlet tube arranged above the 
vortex chamber. Efficiency is considerably im- 
proved by a rotationally symmetrical stator ar- 
ranged at the level of the water surface. ‘ihe stator 
has a lower end surface which slopes downwards 
and inwards through the surface to the opening of 
the collecting cavity. The stator is arranged in a 
concentric manner with respect to the vortex 
chamber. The vortex chamber may comprise the 
interior of a hollow rotar having an upper thresh- 
old inlet. The invention also includes a method of 
separating oil from water. (Sinha-OEIS) 
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EFFECT OF GRASS BUFFER ZONE LENGTH 
IN REDUCING THE POLLUTION FROM 
LAND APPLICATION AREAS, 

Soil Conservation Service, Rutherfordton, NC. 

S. C. Bingham, P. W. Westerman, and M. R. 
Overcash. 

Transactions of the American Society of Agricul- 
tural Engineers, Vol 23, No 2, p 330-335, 342, 
March-April 1980. 9 Fig, 4 Tab, 15 Ref. 


Descriptors: *Water pollution control, *Runoff, 
*Agricultural runoff, *Farm wastes, On-site inves- 
tigations, Sampling, Water pollution, Water pollu- 
tion sources, Rainfall, Pollutants, Poultry, Manure, 
Vegetation, Grasses, Vegetation effects, Nutrients, 
Chemicals, Agriculture, *Grass buffer zones, 
Buffer zones. 


A field study was conducted to determine the 
effect of grass buffer lengths in reducing pollutant 
concentration in rainfall runotf from land applica- 
tion areas. Evaluation of pollutant concentrations 
in runoff at various distances downslope from an 
area where caged-layer poultry manure was ap- 
plied regularly, indicated that for the conditions of 
this experiment a buffer area length to waste area 
length ratio of 1.0 was usually required to reduce 
concentrations to those measured in runoff from a 
similar plot receiving no manure. Less buffer area 
is needed if concentrations greater than back- 
ground conditions are acceptable. (Sims-ISWS) 
W80-06622 


EUTROPHICATION STRESS IN THE LITTO- 

RAL ZONE RESULTING FROM SHORELAND 

DEVELOPMENT, 

Massachusetts Univ., Waltham. Dept. of Environ- 

mental Sciences. 

For primary bibliographic entry see Field 5C. 
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DEVELOPMENT OF PROCEDURES TO 
EVALUATE SALINITY MANAGEMENT 
ob aed IN IRRIGATION RETURN 


FLOWS, 

Utah Water Research Lab., Logan. 

V. A. Narasimhan, A. L. Huber, J. P. Riley, and J. 

J. Jurinak. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-104119, 
Price codes: AOS in paper copy, AO1 in microfiche. 
Water Resources Planning Series UWRL/P-80/03, 
June 1980. 79 p 31 Fig, 25 Tab. OWRT-B-147- 
UTAH (1), 14-34-0001-7194. 


Descriptors: Salinity management, Irrigation 
return flow, *Water management(Applied), 
*Model studies, *Irrigation water, *Return flow, 
*Salinity, | Surface-groundwater _ relationships, 
Drainage water, Groundwater, Agriculture, Dis- 
solved solids, BSAM-Salt, Grand Valley(CO), Cir- 
cleville and Sevier River Basin(UT). 


The purpose of this research was to assess the 
state-of-the-art of hydrosalinity modeling in order 
to develop a practical management tool for pre- 
dicting how the salt outflow from irrigated agricul- 
ture is affected by various farm management prac- 
tices. This review indentified one of the major gaps 
in modeling as inadequate understanding and rep- 
resentation of the quatity and quality interrelation- 
ships between surface water, drainage water, and 
groundwater. The study also identified that a site 
specific equilibrium ‘threshold concentration’ (TC) 
of dissolved solids can be adequately estimated and 
represented in a model. Salt concentration above 
the TC would result in precipitation of salts within 
the soil profile. Higher TC values would, however, 
exist in the unsaturated soil. Based on these new 
concepts, salinity in the return flows was modeled 
as a composite of individual component outflows 
from the unsaturated zones and the saturated 
groundwater zone, and represents the interrelation- 
ships among surface water, drainage water, and 
groundwater. The model termed BSAM-SALT 
was tested using field data from irrigated areas in 
Grand Valley, CO, and the Circleville subbasin of 
the Sevier River Basin in Utah. A set of manage- 
ment runs was made to demonstrate the utility of 
the model in predicting the salt loading caused by 
irrigated agriculture in the Grand Valley, CO, 


area. 
W80-06692 


PHYSICOCHEMICAL TRANSFORMATIONS 
WITHIN EPHEMERAL STREAMBEDS RE- 
LATED TO SEWAGE EFFLUENT RELEASES, 
Arizona Water Resources Research Center, 
Tucson. 

For primary bibliographic entry see Field 5B. 
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IS YOUR BOREHOLE-WATER SAFE FOR 
DRINKING, 

Pretoria Univ. (South Africa). Medical Faculty. 
D. G. Steyn. 

Farmer’s Weekly (Mobeni Natal), p 26-28, March 
1, 1978. 1 Fig. 


Descriptors: *Boreholes, *Wells, *Saline water, 
*Public health, *Cattle, *Safety, Saline water intru- 
sion, Saline water systems, Mineral water, Salts, 
Fluorides, Sulphates, Chlorides, Nitrates, Carbon- 
ates, Semiarid climates, Arid climates, South 
Africa, Feeds, Forages, Water analysis, Toxicity, 
Human pathology, Potable water, Rain water, 
Solar distillation, Droughts, Hazards. 


The problems involved in the use of highly saline 
groundwater for drinking by cattle and humans are 
discussed. South Africa, in particular, has an acute 
problem with excessive amounts of mineral salts 
such as sulphate, chlorides, nitrates, bicarbonates, 
and fluorides in its semi-arid and arid regions. 
Sometimes grazing animals may not suffer ill-ef- 
fects as a result of drinking highly saline water 
because of synergistic or antagonistic effects of one 
mineral upon another. Special attention should be 
directed to the reduction of cattle’s intake of saline 
water by decreasing the amount of walking they 
must do to reach water, increasing the amount of 
green feed, by providing licks, and by considering 
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the change in water salinity during droughts and 
winter months. Young stock should start out on 
less saline water before drinking only the mineral- 
ized water. Cases of suspected water poisoning 
should be investigated by a veternarian and water 
samples can be periodically analyzed by the Soil 
and Irrigation Research Institute, Pretoria. A 
farmer can easily estimate the salt content of his 
water by measuring the amount of residue remain- 
ing after evaporation of a liter of water. The 
symptoms of and protection against ‘salt’ water 
poisoning in humans and cattle are discussed in 
general terms. Saline water which is used for 
drinking by humans should be diluted with rain- 
water or solar distilled water. (Sidney-IPA) 
W80-06714 


PHOSPHORUS MANAGEMENT IN THE 
LAKE ERIE BASIN, 

Pi of Engineers, Buffalo, NY. Buffalo District. 
S. M. Yaksich, and R. R. Rumer, Jr. 

Water Quality Information Bulletin, March 1980. 
13 p, 8 Fig, 1 Tab. 


Descriptors: *Phosphorus, *Lake Erie, *Water 
pollution, *Sediment control, *Water analysis, 
Inflow, Agricultural runoff, Runoff, Water quality, 
Soil conservation, Cultivation, Sewage disposal, 
Pollutants, Snowmelt, Water samplings, Great 
Lakes, New York, River basins, Water pollution 
sources, Phosphorus compounds, Chemical wastes, 
Lakes, Lake basins, Inflow, Soil erosion, Sediment 
discharge. 


An abbreviated account is presented of an ongoing 
study being conducted by the U. S. Army Corps of 
Engineers under authority of Sections 108d and 
108e of the Federal Pollution Control Act Amend- 
ments of 1972 (P. L. 92-500). This study is aimed at 
developing a plan for managing phosphorus (P) 
inputs into Lake Erie in order to restore lake 
quality. Pollutants enter Lake Erie from point 
(sewage collection systems) and diffuse (land 
runoff/tributary inflows) sources. Stream sampling 
data indicated increased P concentrations during/ 
immediately following rains/snow melt when the 
stream contained high runoff. Reliable P loading 
estimates are best obtained during high flow 
events. Biological availability of sediment-bound P 
varies considerably (43-89%) with flow and be- 
tween river basins. Control of diffuse/point 
sources of P in the basin is needed to meet the total 
P loading objective of 11,000 metric tons/year 
(MTY) set by the 1978 Great Lakes Water Quality 
Agreement. Reducing gross erosion via reduced 
tillage will reduce P loads to Lake Erie. Adoption 
of conservation tillage and no-till practices could 
reduce rural diffuse source total P loading by 2000- 
5000 MTY. Implementation of a demonstration 
program in a specific watershed in the basin is 
recommended. (Zielinski-IPA) 

W80-06733 


THE EQUITABLE APPROACH TO POLLU- 
TION CONTROL MANAGEMENT IN THE 
THAMES ESTUARY, 

Metropolitan Pollution Control-Thames Water, 
London (England). 

For primary bibliographic entry see Field 5B. 
W80-06772 


A ONE-DIMENSIONAL STEADY-STATE, DIS- 
SOLVED-OXYGEN MODEL AND WASTE- 
LOAD ASSIMILATION STUDY FOR CLEAR 
CREEK, MONROE COUNTY, INDIANA, 
Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

W. G. Wilber, C. G. Crawford, J. G. Peters, and 

F. P. Girardi. 

Available from the OFSS, Box 25425, Fed. Ctr. 
Denver, CO 80225, $9.00 in paper copy, $3.50 in 
microfiche. Geological Survey open-file report 79- 
1533, October 1979. 63 p, 22 Fig, 14 Tab, 54 Ref. 


Descriptors: *Model studies, *Dissolved oxygen, 
Waste assimilative capacity, *Water quality, *Indi- 
ana, Streams, Streamflow, Low flows, Reaeration, 
Water pollution, Waste water disposal, Waste 
water treatment, Biochemical oxygen demand, Ni- 
trification, Ammonia, Nitrates, Nutrients, Math- 
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ematical models, *Monroe County(IN), *Clear 
Creek(IN), *Water pollution control, Water qual- 
ity standards. 


A digital model calibrated to conditions in Clear 
Creek, Monroe County, IN, was used to develop 
alternatives for future waste loadings that would 
be compatible with Indiana stream water-quality 
standards defined for two critical hydrologic con- 
ditions, summer and winter low flows. The Win- 
ston Thomas wastewater-treatment facility is the 
only point-source waste load affecting the modeled 
reach of Clear Creek. A new waste-water-treat- 
ment facility under construction at Dillman Road 
(river mile 13.78) will replace the Winston Thomas 
wastewater-treatment facility (river mile 16.96) in 
1980. Natural streamflow during the summer and 
annual 7-day, 10-year low flow is zero, so no 
benefit from dilution is provided. The model indi- 
cates that ammonia-nitrogen toxicity is the most 
significant factor affecting the stream water quality 
during summer and winter low flows. The ammo- 
nia-nitrogen concentration of the wastewater efflu- 
ent exceeds the maximum total ammonia-nitrogen 
concentration of 2.5 milligrams per liter for 
summer months (June through August) and 4.0 
milligrams per liter for winter months (November 
through March) required for Indiana streams. Ni- 
trification, benthic-oxygen demand, and algal res- 
piration were the most significant factors affecting 
the dissolved-oxygen concentration in Clear Creek 
during the model calibration. Nitrification should 
not significantly affect the dissolved-oxygen con- 
centration in Clear Creek during summer low 
flows when the ammonia-nitrogen toxicity stand- 
ards are met. (USGS) 

W80-06789 


A ONE-DIMENSIONAL, STEADY-STATE, DIS- 
SOLVED-OXYGEN MODEL AND WASTE- 
LOAD ASSIMILATION STUDY FOR DUCK 
CREEK, MADISON, TIPTON, AND HAMIL- 
TON COUNTIES, INDIANA, 

Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

C. G. Crawford, W. G. Wilber, and J. G. Peters. 
Available from the OFSS, Box 25425, Fed. Ctr., 
Denver, CO 80225, $11.50 in paper copy, $3.50 in 
microfiche. Geological Survey Open-File Report 
80-156, January 1980. 82 p, 35 Fig, 16 Tab, 56 Ref. 


Descriptors: *Model studies, *Dissolved oxygen, 
*Waste assimilative capacity, Water quality, *Indi- 
ana, Streams, Streamflow, Low-flows, Reaeration, 
Water pollution, Waste water disposal, Waste 
water treatment, Biochemical oxygen demand, Ni- 
trification, Ammonia, Nitrates, Nutrients, Math- 
ematical models, *Duck Creek(IN), *Madison 
County(IN), *Tipton County(IN), *Hamilton 
County(IN), Water quality standards, *Water pol- 
lution control. 


The Indiana State Board of Health is developing a 
State water-quality plan that includes establishing 
limits for wastewater effluents discharged into In- 
diana streams. A digital model calibrated to condi- 
tions in Duck Creek was used to develop alterna- 
tives for future waste loadings that would be com- 
patible with Indiana stream water-quality standards 
defined for two critical hydrologic conditions, 
summer and winter low flows. The major point- 
source waste load affecting Duck Creek is the 
Elwood wastewater-treatment facility. Natural 
streamflow during the low flow is zero, so no 
benefit from dilution is provided. Natural reaera- 
tion at the low-flow condition (approximately 3 
cubic feet per second), also low, is estimated to be 
less than 1 per day (base e at 20 Celsius). Conse- 
quently, the wasteload assimilative capacity of the 
stream is low. Effluent ammonia-nitrogen concen- 
trations, projected by the Indiana State Board of 
Health, will result in stream ammonia-nitrogen 
concentrations that exceed the State ammonia-ni- 
trogen toxicity standards (2.5 milligrams per liter 
from April to October and 4.0 milligrams per liter 
from November through March). The projected 
effluent ammonia-nitrogen load will also result in 
the present Indiana stream dissolved-oxygen stand- 
ard (5.0 milligrams per liter) not being met. 
Benthic-oxygen demand may also affect stream 
water quality. During the summer low-flow, a 
benthic-oxygen demand of only 0.6 gram per 


square meter per day would utilize all the streams’s 
available assimilative capacity. (USGS) 


A ONE-DIMENSIONAL, STEADY-STATE DIS- 
SOLVED-OXYGEN MODEL AND WASTE- 
LOAD ASSIMILATION STUDY FOR LITTLE 
LICK AND BIG LICK CREEKS, BLACKFORD 
AND DELAWARE COUNTIES, INDIANA, 
Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

J. G. Peters, C. G. Crawford, and W. G. Wilber. 
Available from the OFSS, Box 25425, Fed. Ctr., 
Denver, CO 80225, $14.25 in paper copy, $3.50 in 
microfiche. Geological Survey Open-File Report 
80-73, January 1980. 102 p, 44 Fig, 26 Tab, 54 Ref. 


Descriptors: *Model studies, *Dissolved oxygen, 
*Waste assimilative capacity, Water quality, *Indi- 
ana, Streams, Streamflow, Low flows, Reaeration, 
Water pollution, Waste water disposal, Waste 
water treatment, Biochemical oxygen demand, Ni- 
trification, Ammonia, Nitrates, Nutrients, Math- 
ematical models, *Blackford County(IN), *Dela- 
ware County(IN), *Little Lick and Big Lick 
Creeks(IN), *Water pollution control, Water qual- 
ity standards. 


A digital computer model was used to predict 
alternatives for future waste loadings on Little 
Lick and Big Lick Creeks, Blackford and Dela- 
ware Counties, IN, that would be compatible with 
Indiana stream water-quality standards defined for 
two critical hydrologic conditions, summer and 
winter low flows. The model parameters included 
atmospheric reaeration, carbonaceous and nitroge- 
nous biochemical-oxygen demand, and _ benthic- 
oxygen demand. The model was calibrated with 
data collected during three water-quality surveys 
at low flow. During these surveys, in-stream dis- 
solved-oxygen concentrations averaged less than 3 
mg/L, well below the State minimum requirement 
of 5.0 mg/L. The model indicated that these low 
concentrations were caused by high waste load- 
ings, lack of dilution, low reaeration, and benthic- 
oxygen demand. The summer waste-assimilation 
study assumed that future reductions in discharge 
loadings would decrease carbonaceous and benthic 
decay and increase nitrogenous decay. This study 
indicated that projected effluent waste loads that 
would provide acceptable in-stream dissolved- 
oxygen concentrations are highly dependent on 
rates of nitrification. Ammonia toxicity became the 
limiting water-quality criterion at low nitrification 
rates. The winter waste-assimilation study indicat- 
ed that projected dissolved-oxygen concentrations 
in Little Lick and Big Lick Creeks did not fall 
below the State standard. Owing to a lack of 
dilution, however, ammonia-nitrogen concentra- 
tions would violate in-stream toxicity standards in 
both Little Lick and Big Lick Creeks. (USGS) 
W80-06791 


A ONE-DIMENSIONAL, STEADY-STATE, DIS- 
SOLVED-OXYGEN MODEL AND WASTE- 
LOAD ASSIMILATION STUDY FOR EAST 
FORK WHITE RIVER, BARTHOLOMEW 
COUNTY, INDIANA, 

Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

W. G. Wilber, J. G. Peters, and C. G. Crawford. 
Available from the OFSS, Box 25425, Fed. Ctr., 
Denver, CO 80225, $9.00 in paper copy, $3.50 in 
microfiche. Geological Survey Open-File Report 
79-1072, July 1979. 64 p, 24 Fig, 13 Tab, 53 Ref. 


Descriptors: *Model studies, *Dissolved oxygen, 
*Waste assimilative capacity, *Water quality, *In- 
diana, Streams, Streamflow, Low flows, Reaera- 
tion, Water pollution, Waste water disposal, Waste 
water treatment, Biochemical oxygen demand, Ni- 
trification, Ammonia, Nitrates, Nutrients, Math- 
ematical models, *Bartholomew County(IN), 
*East Fork White River(IN), *Water pollution 
control, Water quality standards. 


A digital model calibrated to conditions in East 
Fork White River, Bartholomew County, IN, was 
used to develop alternatives for future waste load- 
ings that would be compatible with Indiana stream 
water-quality standards defined for two critical 
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hydrologic conditions, summer and winter low 
flows. The model indicates that benthic-oxygen 
demand and the headwater concentrations of car- 
bonaceous biochemical-oxygen demand, nitroge- 
nous biochemical-oxygen demand, and dissolved 
oxygen are the most significant factors affecting 
the dissolved-oxygen concentration of East Fork 
White River downstream from the Columbus 
wastewater-treatment facility. The effect of efflu- 
ent from the facility on the water quality of East 
Fork White River was minimal. The model also 
indicates that, with a benthic-oxygen demand of 
p s.ghromcid 0.65 gram per square meter per day, 
the stream has no additional waste-load assimila- 
tive capacity during summer low flows. Regardless 
of the quality of the Columbus wastewater efflu- 
ent, the minimum 24-hour average dissolved- 
oxygen concentration of at least 5 milligrams per 
liter, the State’s water-quality standard for streams, 
would not be met. Ammonia toxicity is not a 
limiting water-quality criterion during summer and 
winter low flows. During winter low flows, the 
current carbonaceous biochemical-oxygen demand 
limits for the Columbus wastewater-treatment fa- 
cility will not result in violations of the in-stream 
dissolved-oxygen standard. (USGS) 

W80-06792 


DEVICE FOR COLLECTING OIL FLOATING 
ON THE SURFACE OF WATER, 

A. Kawamura. 

U.S. Patent No 4,184,527, 9 p, 8 Fig, 6 Ref; Official 
Gazette of the United States Patent Office, Vol 
990, No 4, p 1240, January 22, 1980. 


Descriptors: *Patents, *Water quality control, 
Water pollution treatment, Oil pollution, Oil spills, 
Equipment, Oily water, *Oil collecting device, 
Containment. 


An improved device for collecting oil on the sur- 
face of water has a main body made of non- 
ventalative and flexible sheet material and trans- 
formable from a flatly folded configuration to a 
three dimensional configuration and vice versa. It 
also has several hollow elements also made of non- 
ventilative and flexible sheet material and inflatable 
to form a three dimensional rigid truss framework. 
These elements are adapted to cooperate with each 
other to forcibly transform the main body to a 
three dimensional configuration so that it can be 
internally loaded with a negative pressure develop- 
ing oil sucking function. (Sinha - OEIS) 


POST-PLUARG EVALUATION OF GREAT 
LAKES WATER QUALITY MANAGEMENT 
STUDIES, 

Great Lakes Basin Commission, Ann Arbor, MI. 
W. E. Skimin, R. W. Stevenson, and W. C. 
Sonzogni. 

Report, July 1979, 129 p, 3 Tab, 18 Ref, 6 Append. 
EPA-78-D-X0430. 


Descriptors: *Great Lakes, *Water Quality Man- 
agement, Nonpoint Source Pollution, *Water Pol- 
lution Control, Point Source Control, Nonpoint 
Source Control, Best Management Practices, Phos- 
phorus, *Land use, Evaluation, Projects. 


The nonpoint source technical findings that have 
emerged since the completion of the PLUARG 
(Pollution from Land Use Activities Reference 
Group) report generally reaffirm the PLUARG 
conclusions. New information continues to support 
the PLUARG finding that toxic substances pollu- 
tion, the most critical problem facing the Great 
Lakes, does not at present appear to be derived to 
any significant extent from land drainage. Atmos- 
pheric sources continue to be emphasized as an 
important source of many toxic contaminants. 
Through a comparison of PLUARG results with 
those of other studies, in particular the Lake Erie 
Wastewater Management Study (LEWMS) and 
the Basin Commission’s Great Lakes Environmen- 
tal Planning Study, as well as from a recently-held 
Great Lakes Phosphorus Management Strategies 
Workshop, it is recommended that a near-term 
phosphorus control strategy should call for com- 
plete implementation of the 1 mg/L phosphorus 
municipal effluent limitation for plants discharging 





1 MGD or greater. Nonpoint source control 
should, at this time, be limited to those measures 
which can be achieved at little or no cost. (Sulli- 
van-GLBC) 
W80-06815 


THE STATE OF ART IN THE USE OF CHLO- 
RINE DIOXIDE AND OZONE IN THE TREAT- 
MENT OF WATER, 

Compagnie Intercommunale Bruxelloise des Eaux 
a gv Ee 

W. J. Masschelein. 

Water S. A., Vol 6, No 3, p 116-129, July, 1980. 14 
Fig, 3 Tab, 32 Ref. 


Descriptors: *Oxidation, *Chlorination, Chemical 
reactions, “Potable water, *Ozone, Chlorine, 
Treatment facilities, Biodegradation, Ground- 
water, Treatment, “Water treatment, Water 
supply, Water quality control, Water quality, Dis- 
infection, Sodium compounds, Design criteria. 


Basic ideas of practical developments in the use of 
oxidants at the Brussels’ Intercommunal Water- 
board (CIBE) were presented. This site is the 
location of an important designed and constructed 
raw water treatment plant that receives water from 
the river Meuse. The CIBE has put part of this 
plant into operation, of which the final design 
capacity will be 260,000 cubic meters per day. The 
water treatment process involves oxidation with 
chlorine and gaseous chlorine dioxide (performed 
in a reactor using hydrochloric acid-sodium chlo- 
rite reaction), coagulation, adsorption, floccula- 
tion, settling, stabilization, sedimentation, filtration, 
and ozonation. The resultant drinking water is 
mixed with various impounded groundwaters. De- 
signing the plant to deliver water quality compara- 
ble with that of groundwater took over two years 
of study on appropriate chemical/physical process- 
es. Theoretical/practical studies on the use of chlo- 
rine dioxide and the development of ozonation 
processes were discussed. Chlorine dioxide and 
ozone are oxidizing gases that must be generated 
on site. Treatment of water with both oxidants 
gave fewer biodegradable compounds than treat- 
ment with chlorine. Treatment plants using chlo- 
rine require proper design to limit excessive chlo- 
rine use and resultant formation of chlorinated 
products. (Zielinski-IPA) 

W80-06852 


ACID MINE WATERS IN SOUTH 
AND THEIR AMELIORATION, 
Navorsingsinstituut vir Grond en Besproeiing, Pre- 
toria (South Africa). 

J. G. Thompson. 


AFRICA 


Descriptors: control, Hydrogen ion concentra- 
tions, Acid-base equilibrium, Calcium compounds, 
Mine drainage, Mine acids, Acid streams, Acids, 
South Africa. 


Thirty acid mine water samples, principally of coal 
mine origin or gold mine dumps were analyzed for 
pH, conductivity, and ferrous and ferric iron con- 
centrations. Selected samples were analyzed prior 
to/following storage aging for 1-1.5 months at 
ambient temperatures under aerobic and anaerobic 
conditions. Neutralization studies were made using 
calcium hydroxide and calcium carbonate on se- 
lected samples to assess their efficiencies for water 
quality improvement. Oxidation of ferrous to ferric 
iron at ambient temperature using a minimum 
amount of 30% hydrogen peroxide was examined 
to allow determination of the lime requirement for 
neutralization of the acid waters. Although the 
form in which iron is present, ferrous or ferric, 
determines the pH at which iron can be removed 
by precipitation, it is the total acidity that deter- 
mines the amount of hydrated lime required for 
full neutralization; an easy determination, follow- 
ing complete oxidation to ferric. Three principal 
Stages are involved in acid water formation, the 
first two involving oxidation, and the third, hy- 
drolysis. The latter being the most acid-forming, is 
promoted by ageing, indicating that prompt re- 
moval of water from mines will considerably 
reduce the amount of neutralizing agent needed. 
(Zielinski-IPA) 

W80-06853 
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CONTAINMENT BOOM, 

P. H. Langermann. 

U.S. Patent No 4,188,155, 5 p, 6 Fig, 9 Ref; Official 
Gazette of the United States Patent Office, Vol 
991, No 2, p 579, February 12, 1980. 


Descriptors: *Patents, *Oil spills, *Water quality 
control, Oil pollution, Barriers, Floating, Equip- 
ment, *Containment booms. 


A boom for the containment of oil spills and other 
debris on the surface of a body of water is formed 
of a curtain placed at the surface of the water in a 
generally vertical plane with a lower edge of the 
curtain being submerged below the surface. Floata- 
tion for the curtain is provided by a set of floats 
secured within pockets of a flexible material which 
is sewn to the curtain. Stiffening members in the 
form of rods are secured transversely to the curtain 
at regular intervals between the floats. Weights are 
positioned at the lower ends of the rods to amin- 
tain the vertical attitude of the curtain. Ports at the 
bottom of each pocket admit water to the interior 
of the pockets while air escapes through the stitch- 
ing. Water entrapped within the pockets greatly 
increases the virtual mass of the boom for resisting 
sudden lurches and rolling movements induced by 
waves of water striking the boom. After using the 
boom, the water is permitted to drain out of the 
pockets via the ports to provide a light weight, 
portable boom that is readily stowed. (Sinha - 
OEIS) 

W80-06947 


6. WATER RESOURCES 
PLANNING 
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EDUCATION TECHNIQUES AND PLANNING 
FOR WATER RESOURCES DEVELOPMENT - 
PHASE III, 

Cornell Univ., Ithaca, NY. Dept. of Agricultural 
Economics. 

D. J. Allee. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-222284, 
Price codes: A15 in paper copy, AO1 in microfiche. 
Center for Environmental Research, Cornell Uni- 
versity, Technical Completion Report, June 1980. 
331 p, 16 Fig, 31 Tab, 108 Ref, 8 Append. OWRT- 
B-036-NY (1), 14-31-0001-4108. 


Descriptors: *Water resources development, 
*Planning, *Education techniques, Flood plains, 
Information exchange, Public participation, Uni- 
versity extension, Radio broadcasts. 


An important aspect of the research reported is for 
the benefit of the university system itself. We have 
developed guidelines and insights, theory and prac- 
tice, for university programs of informal education 
of community leaders, elected and appointed gov- 
ernment officials, in water resources planning and 
management. Such results are of value to the many 
state and federal agencies engaged in planning and 
carrying out projects for the development and 
management of water resources and related land. 
Details are developed under the following subto- 
pics: A Concept for Public Affairs Education Pro- 
grams, Operation Flood Plain Management - publi- 
cations and TV in public affairs education, An 
Adirondack Car Tour - to improve public under- 
standing, Cayuga Lake Educational Leaflets - 
trying to organize a large lake, A history of the 
role of educational activities in conflict on the 
waters of Schoharie Creek and the Gilboa Dam, 
Radio as a tool for management of flood risk, 
Flood Risk Management Seminars - for communi- 
ty leaders, and The Synopsis Series - extracts of 
the fugitive literature for water professionals. 
W80-06506 


DROUGHT-INDUCED PROBLEMS AND RE- 
SPONSES OF SMALL TOWNS AND RURAL 
WATER ENTITIES IN COLORADO: THE 1976- 
1978 DROUGHT, 

Colorado Univ., Boulder. Dept. of Economics. 
For primary bibliographic entry see Field 2E. 
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W80-06561 


DETERMINING OPERATING POLICIES FOR 

A WATER RESOURCE SYSTEM, 

Birmingham Univ. (England). Dept. of Engineer- 

ing Production. 

For primary bibliographic entry see Field 4A. 
80-06628 


SIMULATED EFFECTS OF GROUND-WATER 
DEVELOPMENT ON POTENTIOMETRIC 
SURFACE OF THE FLORIDAN AQUIFER, 
WEST-CENTRAL FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

W. E. Wilson, and J. M. Gerhart. 

Available from the OFSS, Box 25425, Fed. Ctr., 
Denver, CO 80225, $19.00 in paper copy, $4.50 in 
microfiche. Geological Survey Open-File Report 
79-1271 (WRI), 1980. 119 p, 41 Fig, 9 Tab, 44 Ref. 


Descriptors: *Model studies, *Groundwater, 
*Water resources development, *Potentiometric 
level, *Florida, Aquifer characteristics, Water 
level fluctuations, Withdrawal, Water table, Pro- 
jections, Water utilization, Irrigation, Municipal 
water, Phosphates, Mining, Hydrogeology, Com- 
puter models, West-central Florida, *Floridan 
aquifer. 


A digital model of two-dimensional ground-water 
flow was used to predict changes in the potentio- 
metric surface of the Floridan aquifer, 1976-2000, 
in a 5,938-square-mile area of west-central Florida. 
In 1975, ground water withdrawn from the Flori- 
dan aquifer for irrigation, phosphate mines, other 
industries, and municipal supplies averaged about 
649 million gallons per day. Rates are projected to 
increase to about 840 million gallons per day by 
2000. The model was calibrated under steady-state 
and transient conditions. Input parameters included 
transmissivity and storage coefficient of the Flori- 
dan aquifer; thickness, vertical hydraulic conduc- 
tivity, and storage coefficient of the upper confin- 
ing bed; altitudes of the water table and potentio- 
metric surface; and ground-water withdrawals. 
Simulation of May 1976 to May 2000, using pro- 
jected combined pumping rates for municipal sup- 
plies, irrigation, and industry (including existing 
and proposed phosphate mines), resulted in a rise 
in the potentiometric surface of about 10 feet in 
Polk County, and a decline of about 35 feet in parts 
of Manatee and Hardee Counties. The lowest pre- 
dicted potentiometric level was about 30 feet 
below sea level. Predicted declines for November 
1976 to October 2000 were generally 5 to 10 feet 
less than those for May 1976 to May 2000. (USGS) 
W80-06787 


A FISH MARK-RECAPTURE STUDY IN 
BOSKOP DAM, WESTERN TRANSVAAL, 
Provincial Fish Inst., Lydenburg (South Africa). 
B. S. Koch, and H. J. Schoonbee. 

Water S. A., Vol 6, No 3, p 149-155, July, 1980. 9 
Fig, 3 Tab, 20 Ref. 


Descriptors: *Marking techniques, *Fish popula- 
tions, *Statistical methods, *Estimating equations, 
*Aquatic weed control, Nets, Dams, Fish, Estimat- 
ing, Fish barriers, Approximation method, Aquatic 
populations, Aquatic life, Fish management, Reser- 
voirs, Aquatic weeds, Seines, Sampling, South 
Africa, Boskop Dam(South Africa). 


A fish population study was made in Boskop Dam 
during September 1974, using the population esti- 
mate formulae of Schnabel and De Lury. Fish 
were caught with a 100 m by 3 m seine having a 
mesh size of 25 mm. A total of 34,244 fish were 
captured, with 33,459 marked and 1,794 recap- 
tured, during the 18-day experiment. On the basis 
of the developed data and the population estimate 
approach used, estimation of the Cyprinid, Labes 
capensis, was found to be approximately 265,400 
individuals; that of L. umbratus, 38,600; and that of 
the smallmouth yellow fish, Barbus holubi, 8,100. 
These estimates represented 96.1% of the total 
number of the larger fish species present in the 
dam; estimates for the three fish types being 
81.7%, 11.9%, and 2.5%, respectively, of the total. 
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Representative population estimates of the 
common carp (Cyprimus carpio), the sharptooth 
catfish (Clarias gariepinus), and the smallmouth 
black bass (Micropterus dolomieu) could not be 
made, possibly due to their avoidance to net = 
ture. The De Lury method gave the generally 
higher estimate for fish species examined. It is 
proposed that the Chinese grass carp be introduced 
to combat waterweed growth that interfered with 
the seining, after assuring its compatability with 
existing fish species. (Zielinski-IPA) 
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This paper presented the space and time continuum 
as a spectrum displaying a range of entry points 
into the modeling process. The conventional 
method is dropped in favor of an opposite ap- 
proach; i.e., modeling is started at a relatively 
macro level and proceeds in the micro direction 
until reaching the desired ‘building block’ level. 
Thus, each level of modeling abstraction parallels 
conventional systems analysis techniques by which 
water resources systems are so conveniently ana- 
lyzed--the more macro, the less theoretical abstrac- 
tion. Simplicity and accuracy are achieved by let- 
ting the natural system do the integrating. Linear 
balance and linear regression equations, relating to 
finite elements of space and time, constitute the 
model at each descriptive level. The model is 
capable of simulating historical data to within the 
accuracy of the computer, of extending the data 
base, and of simulating postulated scenarios. An 
operational water planning model has been devel- 
oped and used by the State of Montana. The linear 
format makes possible the linkage of submodels 
and models of interacting natural resource systems. 
Their simultaneous solution can be obtained with 
or without a common objective function. (See also 
W80-06858) (Sims-ISWS) 
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A mathematical model simulates the cumulative 
volume of debris produced from brushland water- 
sheds. Application of this model to a 1.76 km super 
2 (0.678 = mi super 2) watershed along the flanks 
of the Central San Gabriel Mountains permits as- 
sessment of expected debris production associated 
with alternative fire-management policies. The po- 
litical implications of simulated debris production 
are evaluated through a conceptual model that 
links interest groups to particular successional 
stages in brushland watersheds by means of the 
resources claimed by each group. It is concluded 
that in theory, a rotation burn policy would pro- 
vide benefits to more interest groups concerned 
about southern California’s brushland watersheds 


than does the current fire-exclusion policy. 


(Snyder-California) 
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This study describes the development and applica- 
tion of a California statewide and twelve intrastate 
regional input-output (I-O) models. The statewide 
model, developed for 1976, consists of 156 sectors 
with emphasis on high water users, including 36 
agricultural categories. The model is resource-ori- 
ented, providing estimates of direct and secondary 
employment, and of energy and water resource use 
for every million dollars of final demand sales. 
These resource uses vary by industry, depending 
on the industry, the resource considered, and the 
intensity of resource use by related industries. One 
application of this model was to project the eco- 
nomic impacts of water shortages resulting from 
the 1976-77 California drought, the most severe 
drought on record in the State. The model estimat- 
ed the direct and indirect drought losses to be 
about $2 billion. In another application, the 12 
regional models developed were used to estimate 
the economic impacts resulting from proposed 
California water-related projects. These projects 
include multi-purpose dams and reservoirs and 
other, single purpose, water-related projects pro- 
viding ground water storage, water quality im- 
provement facilities and water transportation facili- 
ties for agricultural and urban water users. In 
every instance, a significant portion (20-40 percent) 
of total benefits was realized in nonproject regions. 
Details of the models and their application, includ- 
ing microfiches of the complete statewide transac- 
tions, technical coefficients, and inverse tables, are 
presented for those interested in the technical as- 
pects of the models or in making further applica- 
tions. 
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The desirability of developing water quality indi- 
ces, which has been frequently cited, was exam- 
ined. The development of currently available in- 
dexes was reviewed, and a distinction was made 
between the indexing and scoring of water quality 
samples. It was pointed out that many indexes are, 
in fact, scoring methods, and that the mathematical 
basis for the scoring methods are not always con- 
sistent with the objectives of scoring. A general 
mathematical approach to scoring was described, 
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and the necessity of considering the uniformity as 
well as the average quality of the water was de- 
scribed. The development and use of ‘true’ indices 
was briefly reviewed, and recommendations for 
future indexing approaches were presented. 
(Preece-ISWS) 
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This paper is concerned with the resources that are 
currently committed to mathematical modeling 
services, the methods of management of these re- 
sources, and the benefits that they provide. The 
area of water resources provides so many applica- 
tions for mathematical models that it has been 
possible to build up quite large departments and 
divisions dedicated to modeling work in this area. 
In these departments and divisions, modeling pro- 
ceeds on an industrial basis very much as it does in 
other areas of the ‘modeling industry’. The model- 
ing industry as a whole is characterized by its 
dedication of nearly all investment to research, so 
that logistics and benefits tend to be perceived in 
terms of the logistics and benefits of research. This 
view has been taken also in the present paper, but 
some operational aspects of mathematical model- 
ing for engineering applications have also been 
considered. In general it appears verv likely that 
the area of mathematical modeling for water re- 
sources applications will continue to grow strongly 
during the 1980s, but at the same time it will be 
necessary to invest so heavily in research that most 
growth will probably be relatively profitless. (See 
also W80-06858) (Humphreys-ISWS) 
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The Ute Indian Tribe of northeastern Utah has 
large land holdings rich in water and energy re- 
sources. Revenues from these sources have created 
capital that can potentially be used by the Tribe to 
further develop its resources and expand its agri- 
cultural and business enterprises. Realities, howev- 
er, complicate this simple scenario in that the 
Tribal goals are broader than pure economic gain 
and that increased incomes may mean sacrifices in 
terms of these other goals. The Tribe faces the 
problem of how best to develop its water resources 
in a way that best meets its multiplicity of needs. 
The research team worked with the Utes to articu- 
late their resource development goals, to opera- 
tionalize those goals through the identification of 
measureable indicators, to identify promising de- 
velopment policies, to predict what those policies 
would achieve through changing the indicators, 
and to set before the Utes the trade offs among the 
goals. The procedures used in working with the 
Indians are described. The results were used to 





construct and use a linear programming model to 
identify Ute-specific development policies with 
their impacts and the trade offs among them. The 
model provides a framework that the Tribe can use 
to assess the alternatives for developing its water 
resources. 
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An analysis of 23 selected small water utilities 
located in EPA regions III, V and VI was con- 
ducted. A summary is presented of the small utili- 
ties data, a statistical evaluation of factors affecting 
the cost of water supply, and an evaluation of the 
cost impact of add-on technologies to satisfy Safe 
Drinking Water Act requirements. The data were 
collected over a 10-year period on 4 major operat- 
ing/maintenance cost components (support serv- 
ices, acquisition, treatment, and distribution), 3 sig- 
nificant subelements (chemical, payroll, and 
power), and capital costs associated with depreci- 
ation and interest. Revenue-producing water 
served as the basis for all calculations. Individual/ 
comparative analyses of cost variables showed dis- 
tribution as the most significant cost component 
(though other components showed greater cost 
acceleration), and labor cost was a significant part 
of total operating/maintenance costs (often more 
than doubling over the decade). A mathematical 
relationship was developed relating labor cost and 
productivity to a measure of capital cost and pro- 
ductivity. On the average, projected 1980 costs for 
the 23 utilities will increase less than 5% to meet 
drinking water standards, but extreme increases 
greater than 100% can occur. Volume II contains 
the basic data from all 23 utilities studied. (Zie- 
linski-IPA) 
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This volume (of a 4-volume study presenting con- 
struction and operation and maintenance cost 
curves for 99 unit processes especially applicable 
individually, or in combination, to removal of Na- 
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tional Interim Primary Drinking Water Regula- 
tions contaminants) discussed 72 unit processes 
particularly suited to large (1-200 mgd (3785- 
757,000 cu m/d)) water supply treatment systems, 
presents cost (October 1978 dollars) curves, and 
includes enhanced virus and asbestos removal in- 
formation. Conceptual designs were formulated for 
each unit process, and used to develop construc- 
tion costs (presented in tabular form in eight cate- 
gories: excavation and sitework, manufactured 
equipment, concrete, steel, labor, pipe and valves, 
electrical and instrumentation, and housing). Con- 
struction costs are also plotted against the most 
appropriate design parameter for the process (Ibs/ 
day for chemical feed systems; sq. ft. surface area 
for filters). Operation/maintenance needs were de- 
termined individually for energy, maintenance ma- 
terial, and labor. Volume 1 summarizes the 4 vol- 
umes of this report and demonstrates the use of the 
cost curves; Volume 3 includes cost curves for 
small (2500 gpd - 1 mgd) water supply treatment 
systems; Volume 4 is a computer program user’s 
manual for the cost curves in the overall report. 
(Zielinski-IPA) 
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Current and future supplies and costs are discussed 
in the context of island water demands; strong 
emphasis is placed on opportunities to maximize 
self-sufficiency and reliability in water supply 
through careful use of water and a sensible mix of 
natural and manufactured sources of water. Water 
law, administrative procedures for the manage- 
ment of water and agency responsibilities are dis- 
cussed. Several options for both short and long- 
term improvement of the water situation are pre- 
sented. Among the conclusions are that water is 
and always will be a scarce commodity in the 
USVI, a fundamental change in policy is needed to 
turn from dependence on manufactured and im- 
ported water as basic public supply, lack of ac- 
countability by a single agency leads to a failure to 
implement programs, the present pricing structure 
should be changed, and a reduction in present per 
capita demand should be made. 
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In 1975 an estimated 11,700 million gallons per day 
of water was pumped for various uses in Louisiana; 
10,200 million gallons per day was pumped from 
surface-water sources and 1,560 from ground 
water. Two-thirds of the surface-water withdraw- 
als were from the Mississippi River, mainly for 
industrial use, and about one-half of the ground 
water was pumped from the Chicot aquifer in 
southwestern Louisiana, mainly for irrigation. 
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Total withdrawal use of water in the State in- 
creased by 29 percent, 1970-75. Use of surface 
water increased by 35 percent while use of ground 
water increased by only 2 percent. (USGS) 
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Linear quadratic control models were utilized to 
analyze problem of conjunctive use of surface and 
groundwater in two California settings: (1) Yolo 
County, where a finite element hydrologic model 
was developed to provide physical data for an 
economic model, and (2) Kern County where 
groundwater overdrafting has been a long standing 
issue. The principal thrust of the Yolo study was to 
determine the economic efficiency of spatial sur- 
face and groundwater allocations and the efficien- 
cy of inter-temporal groundwater decisions, given 
the common property problems arising from un- 
controlled groundwater use. The Kern study had 
two primary thrusts: (1) to model groundwater 
demands and supplies and determine the optimal 
steady state depths of water tables in various areas 
and the factors influencing the optimal steady 
state, and (2) to model water quality linkages with 
quantity in order to derive implications for effi- 
cient water allocation, management, and control. 
Study results show clear evidence of significant 
resource misallocation of water both spatially and 
temporally. Severe impediments to efficient water 
mobility exist in legal and administrative allocation 
processes. Some control over groundwater use is 
shown to be needed and some state policy govern- 
ing groundwater use is recommended. Implemen- 
tation is required, however, only in a limited 
number of critical groundwater basins in the near 
future. (Snyder-California) 
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Solutions of the complex water supply problems of 
the Chicago metropolitan area were discussed in 
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detail. Limitations in the use of Lake Michigan 
water imposed by the U.S. Supreme Court’s de- 
crees of 1930 and 1967; the overpumping and 
depletion of the deep sandstone aquifers; the in- 
creasing demands caused by the extensive growth 
of the metropolitan area; and the other uses such as 
lockages, leakages, navigation makeup, stormwater 
runoff, and dilution water needed for waterway 
quality all add to the complexity of the water 
supply of this metropolitan region. Computer anal- 
yses reveal that projected future water supply de- 
mands will conflict with other uses of the 3,200-cfs 
allowable Lake Michigan water source. However, 
extensive studies show that the potential water 
supply deficit can be mitigated: (1) with implemen- 
tation of conservation measures required by the 
Illinois Division of Water Resources in its water 
allocation order; (2) with completion and startup 
of the extensive pollution control facilities of the 
Metropolitan Sanitary District of Greater Chicago; 
and (3) upon success of the petition to the U.S. 
Supreme Court to change the Lake Michigan di- 
version accounting procedures. (Humphreys- 
ISWS) 
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Water development in the Salt River Valley of 
south-central Arizona has progressed from the 
simple irrigation canals of prehistoric Hohokam 
Indians to a complex network of public and private 
facilities supplying agricultural and urban needs. In 
the modern era, several private canals were built 
prior to 1900, but construction of a dam to store 
spring runoff was beyond private financing capa- 
bility. Federal financial assistance through the Rec- 
lamation Act of 1902 made possible the construc- 
tion of Theodore Roosevelt Dam and other needed 
facilities. The Salt River Valley Water Users Asso- 
ciation, which took over operation of the project 
in 1917, has built five more dams, three of which 
have appurtenant hydroelectric power plants, 
three steam-electric generating plants, and 250 
groundwater wells. Local surface water supplies 
are essentially developed and the groundwater res- 
ervoir is being rapidly depleted. The Federal Cen- 
tral Arizona Project, now under construction, will 
bring water from the Colorado River to help re- 
lieve the imbalance between demand and supply. 
The need for water continues in the Valley of the 
Sun and only through the efforts of its citizens will 
the valley continue to prosper and grow. (Hum- 
phreys-ISWS) 
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Users of surface water and groundwater from hy- 
draulically connected sources (referred to as 
stream-aquifer systems) are on a collision course in 
many areas. The groundwater engineer or hy- 
drologist has made considerable progress in the 
past 40 years in understanding and mathematically 


simulating responses in stream-aquifer systems. But 
unfortunately, development and use of water from 
many stream-aquifer systems preceded the avail- 
ability and use of such modeling techniques. Fur- 
ther, law and other socioeconomic factors make 
ee of conjunctive use plans extremely 
difficult. Many state water laws do not address the 
potential conflict between surface-water and 
groundwater users. Some states apply one water- 
rights doctrine to groundwater and a different one 
to surface water in stream-aquifer systems al- 
though the same water is involved in both. One 
state (Colorado) has passed legislation specifically 
addressing the problem of water rights in stream- 
aquifer systems. The 10 years of experience with 
this legislation could be helpful to other state legis- 
latures and water administrators. (Humphreys- 
ISWS) 
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A short summary of the history of water law in the 
U.S. Virgin Islands is presented as an introduction 
to this easily understood manual for water users in 
this water scarce region. Appropriation permits 
then are covered in a section detailing who needs 
to apply, the procedures one should follow in 
applying and the consequences of the issuance of a 
permit. Then special rules relating to the digging, 
plugging, sealing and capping of wells are dis- 
cussed. Copies of all application forms referred to 
in the narrative are in the appendicies. 
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This is the second of an annual series of reports in 
which the program of the New Mexico District, 
U.S. Geological Survey, Water Resources Divi- 
sion, is summarized. This report should be useful to 
cooperating agencies and to the users of water data 
in that it summarizes and gives the status of the 
basic data collection program and all current stud- 
ies of the Water Resources Division in New 
Mexico. At the end of fiscal year 1979 the Mexico 
District had 34 active projects, had released 10 
reports during the year, and had answered thou- 
sands of requests for water-related information. 
(USGS) 

W80-06804 


7B. Data Acquisition 


A SNOWMELT AND WATER EQUIVALENT 
GAUGE FOR BRITISH CONDITIONS, 
University Coll. of Wales, Aberystwyth. Dept. of 
Geography. 

E. A. Waring, and J. A. A. Jones. 

Hydrological Sciences Bulletin, Vol 25, No 2, p 
129-134, June 1980. 2 Fig, 1 Tab, 16 Ref. 


Descriptors: *Snowmelt, *Water equivalent, *Pre- 
cipitation gages, *Instrumentation, Measurement, 
Foreign research, Snowfall, On-site tests, Snow- 
fall-snowmelt gage design, *United Kingdom. 


A combined snowfall and snowmelt gage was de- 
signed and tested to meet the particular conditions 
commonly found in the British Isles where snow 
covers tend to be relatively shallow and short- 
lived. Current measurement techniques in Britain 
tend to underestimate both frequency and amount 
of snowfall. The gage identifies and measures snow 
cover by a hydraulic weighing system biased to 
shallow covers. Snowmelt and rainfall are meas- 
ured via a central drainage system. Both meas- 
urements are attached to a data logger and used in 
a telemetry network. The gage performed well in a 
variety of snow conditions at an upland site during 
periods when a standard raingage was frequently 
capped by heavy, wet snow or buried by deep 
snow. The water equivalent measured by the 
weighing gage was found to be not significantly 
different from that on the surrounding ground 
surface at the 95 per cent confidence level. Once 
calibrated, the gage requires very little mainte- 
nance apart from changing the charts weekly. 
(Humphreys-ISWS) 

Ww 80 


DETERMINATION OF ACTUAL EVAPORA- 
TION FOR HYDROLOGICAL BUDGETS 
USING INFRA-RED THERMOMETRY BY 
REMOTE SENSING (DETERMINATION DE 
L’EVAPORATION REELLE DANS _ LES 
BILANS HYDROLOGIQUES PAR LA TELEDE- 
TECTION EN THERMOGRAPHIE INFRA- 
ROUGE), 

Centre de Recherches, Avignon (France). Station 
de Bioclimatologie. 

For primary bibliographic entry see Field 2D. 
W80-06482 


EXTENSION OF LABORATORY-MEASURED 
SOIL SPECTRA TO FIELD CONDITIONS, 
Purdue Univ., Lafayette, IN. Dept. of Agronomy. 
E. R. Stoner, M. F. Baumgardner, R. A. 
Weismiller, L. L. Biehl, and B. F. Robinson. 

Soil Science Society of America Journal, Vol 44, 
No 3, p 572-574, May-June 1980. 4 Fig, 20 Ref. 


Descriptors: *Soil moisture, *Remote sensing, 
*Spectroscopy, *Glacial soils, Measurement, Ana- 
lytical techniques, On-site tests, Prairie soils, For- 
ests, Grasslands, Laboratory tests, Methodology, 
Wavelengths, Reflectance, Glacial soils, Testing 
procedures, Soils, Loam, Clay loam, Silts, Data 
collections, Crop residue, Spectroradiometry. 


Spectral responses of two glaciated soils, Chalmers 
silty clay loam and Fincastle silt loam, formed 
under prairie grass and forest vegetation, respec- 
tively, were measured both in the laboratory under 
controlled moisture equilibria, and in the field 
under various moisture and crop residue condi- 





tions. An Exotech Model 20C spectroradiometer 
was used to obtain spectral data in the laboratory 
under artificial illumination. Reflectance meas- 
urements ranged from 0.52- to 2.32-micrometer in 
0.01 micrometer increments. Asbestos tension 
tables were used to maintain a 0.10-bar moisture 
equilibrium following saturation of crushed, sieved 
soil samples. The same spectroradiometer was used 
outdoors under solar illumination to obtain spectral 
response from dry and moistened field plots with 
and without corn residue cover, representing the 
two different soils. Results indicate that labora- 
tory-measured spectra of moist soil are directly 
proportional to the spectral response of that same 
field-measured moist bare soil over the 0.52- to 
1.75-micrometer wavelength range. The magni- 
tudes of difference in spectral response between 
identically treated Chalmers and Fincastle soils are 
greatest in the 0.6- to 0.8-micrometer transition 
region between the visible and near infrared, re- 
gardless of field condition or laboratory prepara- 
tion studied. (Humphreys-ISWS) 

W80-06489 


THE ESTIMATION OF RAIN FROM SATEL- 
LITE-BORNE MICROWAVE RADIOMETERS, 
McGill Radar Weather Observatory, Ste. Anne de 
Bellevue (Quebec). 

S. Lovejoy, and G. L. Austin. 

Quarterly Journal of the Royal Meteorological 
Society, Vol 106, No 448, p 255-276, April 1980. 5 
Fig, 7 Tab, 53 Ref. 


Descriptors: ‘*Rainfall, *Remote sensing. 
*Satellites(Artificial), Measurement, Microwaves, 
Instrumentation, Equipment, Data processing, 
Clouds, Rain, Temperature, Attenuation, Spatial 
distribution, Temporal distribution, Weather, Me- 
teorology, Radiometry, Radiometers. 


Recent advances in satellite-borne microwave ra- 
diometry have led to interest in their use for rain- 
fall amount estimation. The potential accuracy of 
such techniques was investigated in detail, and was 
estimated to be about plus or minus 70% for rain- 
fall rate estimates even when many wavelengths 
are used. The effects of the low spatial and tempo- 
ral resolution of the most recently launched micro- 
wave radiometer (on Nimbus 7) also were investi- 
gated using radar-based computer simulations. The 
effects were shown to produce r.m.s. errors of plus 
or minus 200, plus or minus 310%, respectively, 
yielding a total error of plus or minus 370% for 
independent processes. (Sims-ISWS) 

W80-06497 


QUANTITATIVE INTERPRETATION 
GREAT LAKES REMOTE SENSING DATA, 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

D. F. Shook, J. Salzman, R. A. Svehla, and R. T. 
Gedney. 

Journal of Geophysical Research, Vol 85, No C7, 
p 3991-3996, July 20, 1980. 8 Fig, 1 Tab, 15 Ref. 


OF 


Descriptors: “Water quality, “Great Lakes, 
*Remote sensing, *Water properties, *Lake Erie, 
*Lake Superior, Lakes, Instrumentation, Measure- 
ment, Reflectance, Analytical techniques, Optical 
properties, Wavelengths, Mathematical models, In- 
frared radiation, Suspended solids, On-site investi- 
gations, On-site tests. 


Remote sensing was applied in the past to the 
surveillance of Great Lakes water quality, but it 
was only partially successful because of the com- 
pletely empirical approach taken in relating the 
multispectral scanning data at visible and near- 
infrared wavelengths to water parameters. Any 
remote sensing approach using water color infor- 
mation must take into account; (1) the existence of 
many different organic and inorganic species 
throughout the Great Lakes, (2) the occurrence of 
a mixture of species in most locations, and (3) 
spatial (inter- and intralake as well as vertical) 
variations in types and concentrations of species. 
The radiative transfer model provides a potential 
method for an orderly analysis of remote. sensing 
data and a physical basis for developing quantita- 
tive algorithms. Predictions and field meas- 
urements of volume reflectances were presented 


that clearly show the advantage of using a radia- 
tive transfer model. Spectral absorptance and 
backscattering coefficients for two inorganic sedi- 
ments were reported. Because the atmospheric ef- 
fects were minimal--remote sensing data were re- 
corded at very low altitude (less than 500 ft)--they 
were not considered in this discussion. (Hum- 
phreys-ISWS) 

W80-06501 


RECENT AUTOMATION CHANGES IN 
MODEL VELOCITY ANALYSES AND DATA 
ACQUISITION BY MINIATURE PRICE 
METERS, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

D. L. Durham, H. C. Greer, III, and K. A. Turner. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A072692, 
Price codes; A04 in paper copy, A01 in microfiche. 
Miscellaneous Paper HL-79-6, May 1979. 62 p, 4 
Tab, 7 Ref, 4 Append. 


Descriptors: *Automation, *Current meters, *Ve- 
locity, Flow rates, Hydraulic models, *Tides, Tidal 
water, Price meters, Testing, Little River 
Inlet(SC). 


Recent automation of acquisition and analysis of 
velocity data collected by Price meters is present- 
ed in this report. Recent improvements to the fiber 
optic elements for the Price meter and develop- 
ment of electronic/binary counting circuits are dis- 
cussed. A general description of a portable digital 
recording system and detailed documentation of its 
operating procedures are presented. In addition, 
documentation is provided for (1) the format of the 
output magnetic tape generated by the portable 
digital recording system, and (2) computer (H635) 
programs for reading and demultiplexing data on 
magnetic tape, editing and scaling velocity data, 
and reducing velocity data to a standard format for 
use in analysis programs and technical reports. 


(WES 
W80-06542 


A SIMPLE, INEXPENSIVE AUTOMATED 
DATA-HANDLING SYSTEM FOR INDUCTIVE- 
LY-COUPLED PLASMA ANALYSIS, 

Geological Survey, Doraville, GA. Water Re- 
sources Div. 

B. E. Jones, G. P. Stein, and H. E. Taylor. 
Jarrell-Ash Plasma Newsletter, Vol 2, No 3, p 9, 
July 1979. Published by Fisher Scientific Compa- 
ny, Waltham, Massachusetts, 2 Ref. 


Descriptors: *Data processing, *Computers, 
*Water quality, *Water analysis, Spectrometers, 
Analytical techniques, *Spectrochemical analysis, 
*Inductively-coupled plasma. 


A problem in inductively-coupled plasma emission 
spectrometric analysis is handling the vast amount 
of data produced during routine water-quality 
analysis. A rapid, efficient sample system is de- 
scribed for utilizing a magnetic-tape cassette 
system to log raw data from an emission spectrom- 
eter and transfer it to a data-processing computer 
for data reduction. (USGS) 

W80-06576 


A NUMERICAL-EXPERIMENTAL STUDY OF 
PARSHALL FLUMES, 

National Bureau of Standards, Washington, DC. 
National Engineering Labs. 

R. W. Davis, and S. Deutsch. 

Journal of Hydraulic Research, Vol 18, No 2, p 
135-152, 1980. 8 Fig, 6 Ref. 


Descriptors: *Venturi flumes, *Discharge measure- 
ment, *Model studies, *Open channel flow, 
Discharge(Water), Flowmeters, Mathematical 
models, Numerical analysis, Measurement, Labora- 
tory tests, Hydraulic models, Rating curves, Ve- 
locity, Water levels, Profiles, Data collections, 
Flow profiles, Parshall flumes. 


Parshall flumes are commonly used devices for the 
measurement of flow rates in open channels such 
as sewers and irrigation ditches. The operation of 
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these flumes in ‘nonstandard’ situations, e.g., when 
faced with distorted upstream velocity profiles or 
when placed in sloping channel beds, is poorly 
understood. This paper presented numerical solu- 
tions for the flow through Parshall flumes utilizing 
a three-dimensional, free-surface finite difference 
code. The effects on flume operation of channel 
slope, upstream velocity profile distortions, and 
flume geometry changes were assessed. Experi- 
mental results were obtained for a Parshall flume 
with a 15.2 cm (6 in.) throat width. Comparisons of 
experimental and numerical data on important fea- 
tures of the flume flowfield were shown to be 
good. (Humphreys-ISWS) 

'W80-06608 


STANDARDIZATION OF TESTING METHODS 
FOR ICE PROPERTIES, 

International Association for Hydraulic Research, 
Delft (Netherlands). 

For primary bibliographic entry see Field 2C. 
W80-06609 


OBSERVATION OF WAVELIKE MOTION OF 
THE GASPE CURRENT, 

Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). 

For primary bibliographic entry see Field 2L. 
W80-06619 


MICROWAVE BRIGHTNESS OF POLAR FIRN 
AS MEASURED BY NIMBUS 5 AND 6 ESMR, 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
A. T. C. Chang, B. J. Choudhury, and P. Gloersen. 
Journal of Glaciology, Vol 25, No 91, p 85-91, 
1980. 2 Fig, 3 Tab, 19 Ref. 


Descriptors: *Microwaves, *Temperature, 
*Remote sensing, *Glaciers, Satellites(Artificial), 
Model studies, Mathematical models, Numerical 
analysis, Albedo, Absorption, Snow, Snow cover, 
Glaciology, *Brightness temperatures, Radio- 
meters. 


The microwave emission from a_ half-space 
medium characterized by coordinate dependent 
scattering and absorbing centers has been caiculat- 
ed by numerically solving the radiative transfer 
equation by the method of invariant imbedding. A 
Mie scattering phase function and surface polariza- 
tion have been included in the calculation. Also 
included are the physical temperature profile and 
the temperature variation of the index of refraction 
for ice. Using published values of grain-size and 
temperature-profile data of polar firn, the bright- 
ness temperature has been calculated for the 1.55 
cm and 0.8 cm wavelengths. For selected regions 
in Greenland and Antarctica, the results of the 
authors’ calculations were in reasonable agreement 
with the observed Nimbus-5 and Nimbus-6 ESMR 
data. (Sims-ISWS) 

W80-06666 


PORTABLE ENVIRONMENTAL 
LOGGER AND SENSORS, 

Arizona Univ. at Little Rock. Dept. of Electronics 
and Instrumentation. 

R. A. Sims. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-103095, 
Price codes: A04 in paper copy, AOI in microfiche. 
Arkansas Water Resources Research Center, Uni- 
versity of Arkansas, Fayetteville Publication No 
71, 1980. 50 p, 26 Fig, 6 Tab. OWRT-A-023-ARK 
(2), 14-31-0001-7008. 


DATA 


Descriptors: *Data collections, *Instrumentation, 
*Wetlands, Environmental effects, Temperature, 
Humidity, Wind velocity, Water table, Inflow, 
Surface waters, Vegetation, Growth rates, Repro- 
duction, Data processing, Magnetic tape. 


An instrumentation and recording package and 
several transducers were constructed and used to 
collect data on the environmental parameters 
thought to affect wetland vegetation growth and 
reproduction. These parameters were temperature, 
humidity, wind velocity, depth of water table, and 
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amount of surface water. The data were collected 
four times a day and recorded on magnetic cassette 
tape that could record for as long as 90 days. The 
tapes were read and the data were converted to 
engineering units by a microcomputer-based instru- 
ment constructed for that purpose. 

W80-06691 


A TIDAL-POWERED WATER SAMPLER, 

Du Pont de Nemours (E.I.) and Co., Aiken, SC. 
Savannah River Lab. 

D. W. Hayes, S. D. Harris, and R. S. Stoughton. 
Limnology and Oceanography, Vol 25, No 4, p 
761-764, July 1980. 3 Fig, 1 Tab. DOE AT(07-2)-1. 


Descriptors: *Water sampling, *Instrumentation, 
*Tidal effects, *Sea water, Sampling, Methodolo- 
y, Testing procedures, Automation, Estuaries, 
idal-powered water sampler. 


A tidal-powered compositing water sampler has 
been designed to operate over a wide range of 
tides. It can sample water over long periods with- 
out attention and can be made from inexpensive 
hardware components and two check valves. The 
working principle of the sampler is to use the 
reduction of pressure by the falling tide and the 
stored pressure from the previous high tide to 
pump water into a collection bottle. The sampler 
can produce a constant volume of water per tidal 
cycle over a tidal range of 2-4 m. The complete 
sampler was tested in the Savannah River estuary 
in an area protected from large waves. It was hung 
from a piling and weighted on the bottom with 23 
kg of lead to prevent excessive sway due to the fast 
tidal currents (up to 2 knots) in the estuary. It 
could have been rigidly attached, but it was easier 
to hang it. The sampler was left for 22 days (56 
tidal cycles); the tidal range during this period was 
1.8-3 m. The authors collected 980 cc of water 
during the 56 tidal cycles (average, 21 cc per tidal 
cycle). This is within the limit of 24 cc set by the 
sample chamber. (Humphreys-ISWS) 

W80-06766 


POTENTIOMETRIC SURFACE MAP OF THE 
FLORIDAN AQUIFER IN THE ST. JOHNS 
RIVER WATER MANAGEMENT DISTRICT 
AND VICINITY, FLORIDA, MAY 1979, 
Geological Survey, Orlando, FL. Water Resources 
Div. 

C. P. Laughlin, E. C. Hayes, and G. R. Shiner. 
Available from the OFSS, Box 25425, Fed. Ctr., 
Denver, CO 80225, $3.50 in paper copy, $.50 in 
microfiche. Geological Survey Open-File Report 
80-69, 1980. 1 Sheet. 


Descriptors: *Maps, *Aquifers, *Groundwater, 
*Florida, Potable water, Water level fluctuations, 
Water wells, Hydrogeology, *Floridan aquifer, 
*Potentiometric level, Water table. 


This map presents the potentiometric surface of the 
Floridan aquifer in the St. Johns River Water 
Management District and vicinity for May 1979. 
The Floridan aquifer is the principal source of 
potable water in the area. Water-level meas- 
urements were made on approximately 1200 wells 
and on several springs. The potentiometric surface 
is shown by 5-foot contour intervals except in the 
Fernandina Beach area where 20-foot intervals are 
used to show a deep cone of depression. This is the 
fourth map of a series covering the entire St. Johns 
River Water Management District and vicinity. 
Two maps cover the low water-level period in 
May and two show the high-water period in Sep- 
tember. The potentiometric surface ranged from 
125 feet above the National Vertical Datum of 
1929 (NGVD) in Polk County to 120 feet below 
NGVD in Nassau County. (USGS) 

W80-06785 
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Publication 


A SURVEY OF HELIUM IN GROUNDWATER 
IN PARTS OF SABARMATI BASIN IN GU- 
JARAT STATE AND IN THE JAISALMER DIS- 
TRICT, RAJASTHAN, 


Physical Research Lab., Ahmedabad (India). 

P. S. Datta, S. K. Gupta, A. Jayasurya, V. N. 
Nijampurkar, and P. Sharma. 

Hydrological Sciences Bulletin, Vol 25, No 2, p 
183-193, June 1980. 5 Fig, 1 Tab, 14 Ref. 


Descriptors: *Groundwater, *Water quality, *On- 
site investigations, *Helium, Aquifers, Foreign re- 
search, Foreign countries, Data collections, Sur- 
veys, Water sampling, Water wells, Analysis, 
Water analysis, *India. 


The helium concentrations were measured in the 
groundwaters of the Sabarmati basin, Gujarat, and 
the Jaisalmer district, Rajasthan. The observed 
helium concentrations show localized anomalies. 
The magnitude of the excess helium was shown to 
be approximately inversely proportional to the 
square of the thickness of the sedimentary strata 
between the sampled aquifer and the Basement 
Trap surface in the Sabarmati basin. It was shown 
that the high helium concentration bears no rela- 
tionship to the radio-carbon age of groundwater. It 
is believed that the helium anomalies arise due to 
the preferential degassing of the basaltic Basement 
along the fault zones because of the increased 
permeability and the opening of a larger thickness 
for degassing. Alternatively, it is possible that the 
observed anomalies are due to the degassing of 
mantle helium diffusing upwards along the zones 
of weakness (deep-seated Basement faults) in the 
crust. It should be possible to decide between these 
alternatives when data on isotopic ratios become 
available. Noting the ease with which total helium 
in groundwater samples are measured by using an 
ion pump with a quartz diaphragm, the authors 
suggested that a preliminary water helium survey 
be undertaken before the use of other rare gas 
lereopes for groundwater dating. (Humphreys- 
W80-06484 


WATER RESOURCES DATA FOR VIRGINIA, 
WATER YEAR 1979. 

Geological Survey, Richmond, VA. Water Re- 
sources Div. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-220254, 


Price codes: A21 in paper copy, AO] in microfiche.’ 


Geological Survey Water-Data Report VA-79-1, 
July 1980. 463 p, 4 Fig, 1 Tab. 


Descriptors: *Virginia, *Hydrologic data, *Surface 
waters, *Groundwater, *Water quality, Gaging 
stations, Streamflow, Flow rates, Sediment trans- 
port, Water analysis, Water temperature, Chemical 
analysis, Lakes, Reservoirs, Water wells, Water 
levels, Data collections, Sites. 


Water resources data for the 1979 water year for 
Virginia consist of records of stage, discharge, and 
water quality of streams; stage, contents, and water 
quality of lakes and reservoirs; and water levels 
and water quality of ground-water wells. This 
volume contains records for water discharge at 200 
gaging stations, stage only at 1 gaging station, 
Stage and contents at 9 lakes and reservoirs, water 
quality at 54 gaging stations and 38 wells, and 
water levels at 62 observation wells. Also included 
are data for 64 crest-stage partial-record stations. 
Locations of these sites are shown on maps. Addi- 
tional water data were collected at various sites 
not involved in the systematic data-collection pro- 
gram. Discharge measurements and water-quality 
analyses were made at 97 coal-monitoring partial- 
record stations. Miscellaneous data were collected 
at 220 measuring sites and 64 water-quality sam- 
pling sites. These data represent that part of the 
National Water Data System collected by the U.S. 
Geological Survey and cooperating State and Fed- 
eral agencies in Virginia. (USGS) 

W80-06510 


WATER RESOURCES DATA FOR INDIANA, 
WATER YEAR 1979. 

Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-224223, 
Price codes: A19 in paper copy, AOI in microfiche. 
Geological Survey Water-Data Report IN-79-1, 
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June 1980. 419 p, 4 Fig, 3 Tab. 


Descriptors: *Indiana, *Hydrologic data, *Surface 
waters, *Groundwater, *Water quality, Gaging 
stations, Streamflow, Flow rates, Sediment trans- 
port, Water analysis, Water temperature, Chemical 
analysis, Lakes, Reservoirs, Water wells, Water 
levels, Data collections, Sites. 


Water resources data for the 1979 water year for 
Indiana consists of records of stage, discharge, and 
water quality of streams; stage and contents of 
lakes and reservoirs; and water levels in wells. This 
report contains discharge records for 186 gaging 
stations, stage and contents for 13 lakes and reser- 
voirs, water quality for 65 gaging stations, and 
water levels for 74 observation wells. Also includ- 
ed are 98 crest-stage partial-record stations and 82 
low-flow partial-record stations. Additional water 
data were collected at various sites, not part of the 
systematic data-collection program, and are pub- 
lished as miscellaneous measurements. These data 
represent that part of the National Water Data 
System operated by the U.S. Geological Survey 
and cooperating State and Federal agencies in In- 
diana. (USGS) : 

W80-06511 


INDEX TO ACTIVE HYDROLOGIC DATA 
COLLECTION SITES IN FLORIDA, 1978-79, 
Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

J. D. Simmons. 

Available from the OFSS, Box 25425, Fed. Ctr., 
Denver, CO 80225, $50.25 in paper copy, $3.50 in 
microfiche. Geological Survey open-file report 80- 
220, 1980. 380 p, 2 Fig, 2 Ref. 


Descriptors: *Indexing, *Hydrologic data, *Data 
collections, *Sites, *Florida, Gaging stations, 
Water quality, Surface waters, Groundwater, 
Water wells, Networks. 


There are about 5,000 active data-collection sites in 
Florida operated by the U.S. Geological Survey in 
cooperation with State, local and Federal agencies. 
This index shows the location of each site, the 
cooperator(s) supporting the data-collection activi- 
ties, the type and frequency of the data collected, 
and the U.S. Geological Survey office responsible 
for collecting and processing the data. (USGS) 
W80-06512 


HYDROGEOLOGIC DATA FOR THE MISSIS- 
SIPPI EMBAYMENT OF SOUTHEASTERN 
MISSOURI, 

Geological Survey, Rolla, MO. Water Resources 
Div. 

R. R. Luckey, and D. L. Fuller. 

Geological Survey open-file report 79-421, Janu- 
ary 1980. 199 p, 8 Fig, 10 Tab, 14 Ref. 


Descriptors: *Hydrologic data, *Gulf Coastal 
Plain, *Missouri, *Water resources development, 
*Irrigation, Alluvial aquifers, Groundwater, Irriga- 
tion wells, Water levels, Data collections, Evalua- 
tion, Potential water supply, *Mississippi embay- 
ment, *Southeastern Missouri. 


The Mississippi embayment of southeastern Mis- 
souri is a 4,000-square-mile agricultural area that is 
presently (1979) undergoing rapid development for 
irrigation. In July 1974, a project was initiated to 
evaluate the water resources of the area, determine 
the extent of irrigation, and to assess the future 
potential for irrigation supplies. This report pro- 
vides well drillers, well owners, water users, and 
potential irrigators with the basic hydrologic data 
collected during the project. The 10 tables and 
eight figures show the location of irrigation wells, 
water-level networks to monitor ground-water and 
surface-water conditions, a pumpage network to 
estimate amounts of water used for irrigation, geo- 
logic data, municipal-well data, and water-quality 
data for selected wells. (USGS) 

W80-06525 


SURFICIAL GEOLOGY OF PART OF ELLIS- 
BURG QUADRANGLE, OSWEGO COUNTY, 
NEW YORK, 





Peaogivel Survey, Albany, NY. Water Resources 
iv. 

T. S. Miller. 

Available from the OFSS, Box 25425, Fed. Ctr., 
Denver, CO 80225, $1.75 in paper copy, $0.50 in 
microfiche. Geological open-file report 80-9 
(WRI), 1980. 1 Sheet. 


Descriptors: *Geology, ‘Glacial aquifers, 
*Groundwater potential, “Natural resources, 
*New York, Water wells, Water yield, Maps, 
Oswego County(NY). 


The location and extent of eight kinds of surficial 
deposits in Ellisburg quadrangle Oswego County, 
NY, are mapped on a 7.5-minute U.S. Geological 
Survey topographic map. The map was compiled 
to indicate the lithology and potential for ground- 
water development at any specific locaticn. 
(USGS) 

W80-06529 


WATER-RESOURCES INVESTIGATIONS OF 
THE U.S. GEOLOGICAL SURVEY IN MON- 
TANA, OCTOBER 1979 THROUGH SEPTEM- 
BER 1980. 

U.S. Geological Survey, Helena, MT. Water Re- 
sources Div. 

Available from the OFSS, Box 25425, Fed. Ctr., 
Denver, CO 80225, $6.25 in paper copy, $3.50 in 
microfiche. Geological Survey open-file report 80- 
222, March 1980. 45 p, 3 Fig, 2 Tab. 


Descriptors: *Data collections, *Sites, *Hydrolo- 
ic data, *Projects, *Montana, Water quality, Sur- 
‘ace waters, Groundwater, Available water. 


This report describes water-resources investiga- 
tions of the U.S. Geological Survey in Montana, 
October 1979 through September 1980. Programs 
consist of (1) collecting hydrologic data on a con- 
tinuing basis, (2) conducting water-resources ap- 
praisals of surface and ground water, (3) conduct- 
ing supportive research in hydrology and related 
fields, (4) disseminating water data and results of 
investigations to the public, (5) coordinating acqui- 
sition of water data by Federal agencies, and (6) 
providing technical assistance in hydrologic fields 
to other government agencies. (USGS) 

W80-06579 


GENERAL STUDY OF THE MODIFIED EIN- 

STEIN METHOD OF COMPUTING TOTAL 

SEDIMENT DISCHARGE, 

Geological Survey, Menlo Park, CA. Water Re- 

sources Div. 

For primary bibliographic entry see Field 2J. 
06593 


STREAMFLOW STATISTICAL SUMMARIES 
FOR COLORADO STREAMS THROUGH SEP- 
TEMBER 30, 1975, VOLUME 1: MISSOURI 
RIVER, ARKANSAS’ RIVER, AND RIO 
GRANDE BASINS, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

H. E. Petsch, Jr. 

Available from the OFSS, Box 25425, Fed. Ctr., 
Denver, CO 80225, $67.25 in paper copy, $3.50 in 
microfiche. Geological Survey open-file report 79- 
681, May 1979. 515 p, 3 Fig, 2 Tab, 23 Ref. 


Descriptors: *Hydrologic data, *Streamflow, 
*Streams, *Colorado, *Gaging stations, Surface 
waters, Flow duration, Discharge(Water), High 
flow, Low flow, Flow characteristics, Statistics, 
Annual, Monthly, Data collections, *Missouri 
River basin, *Arkansas River basin, *Rio Grande 
basin. 


Statistical summaries of daily streamflow data for 
246 stations east of the Continental Divide in Colo- 
rado and adjacent States are presented in this 
report. Duration tables, high-flow sequence tables, 
and low-flow sequence tables provide information 
about daily mean discharge. The mean, variance, 
standard deviation, skewness, and coefficient of 
variation are provided for monthly and annual 
flows. Percentages of average flow are provided 
for monthly flows and first-order serial-correlation 
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coefficients are provided for annual flows. The text 
explains the nature and derivation of the data and 
illustrates applications of the tabulated information 
by examples. The data may be used by agencies 
and individuals engaged in water studies. (USGS) 
W80-06596 


WESTMINSTER QUADRANGLE: GEOLOGY, 
HYDROLOGY, AND MINERAL RESOURCES, 
Geological Survey, Towson, MD. Water Re- 
sources Div. 

E. G. Otton. 

Maryland Geological Survey Quadrangle Atlas No 
9, 1980. 5 Maps, 12 Ref. 


Descriptors: *Maps, *Hydrogeology, *Ground- 
water, *Water table, *Groundwater availability, 
Maryland, Water supply, Land use, Planning, 
Water wells, Springs, Sites, Water yield, Waste 
water disposal, Septic tanks, Water pollution con- 
trol, *Carroll County(MD), *Westminster quad- 
rangle. 


This series of map reports for the Westminster 7.5- 
minute quadrangle in Carroll County, MD, is de- 
signed to aid county, State, and Federal officials 
and engineers, planners, land developers, and the 
public in the prudent use of the water and land 
resources. The four maps and texts show the loca- 
tion of wells and springs; the approximate depth to 
the water table; the availability of ground water; 
and the constraints on the location of underground 
domestic sewage disposal systems. (USGS) 
W80-06597 


WINFIELD QUADRANGLE: GEOLOGY, HY- 
DROLOGY, AND MINERAL RESOURCES, 
Geological Survey, Towson, MD. Water Re- 
sources Div. 

E. G. Otton. 

Maryland Geological Survey Quadrangle Atlas No 
10, 1980. 5 Maps, 13 Ref. 


Descriptors: *Maps, *Hydrogeology, *Ground- 
water, *Water table, *Groundwater availability, 
Maryland, Water supply, Land use, Planning, 
Water wells, Springs, Sites, Water yield, Waste 
water disposal, Septic tanks, Water pollution con- 
trol, *Carroll County(MD), *Winfield quadrangle. 


This series of map reports for the Winfield 7.5- 
minute quadrangle in Carroll County, MD, is di- 
rected toward aiding county, State, and Federal 
Officials, as well as engineers, planners, and the 
general public in the wise use of the water and land 
resources. The four maps show the location of 
wells and springs, the approximate depth to the 
water table, the availability of ground water, and 
constraints on the siting of underground domestic 
sewage disposal systems. (USGS) 

W80-06598 


NEW WINDSOR QUADRANGLE, MARY- 
LAND: GEOLOGY, HYDROLOGY, AND MIN- 
ERAL RESOURCES, 

Geological Survey, Towson, MD. Water Re- 
sources Div. 

E. G. Otton. 

Maryland Geological Survey Quadrangle Atlas No 
11, 1980. 5 Maps, 14 Ref. 


Descriptors: *Maps, *Hydrogeology, *Ground- 
water, *Water table, *Groundwater availability, 
Maryland, Water supply, Land use, Planning, 
Water wells, Springs, Sites, Water yield, Waste 
water disposal, Septic tanks, Water pollution con- 
trol, *Carroll County(MD), *New Windsor 
quadrangle(MD). 


This series of map atlases for the New Windsor 
quadrangle in Carroll County, MD, is designed to 
aid county, State, and Federal officials, engineers, 
land developers, and the general public in the wise 
use of the water and land resources. The maps and 
associated text show the location of several hun- 
dred wells and a few springs and test borings, the 
approximate depth to the water table, the availabil- 
ity of groundwater supplies, and geohydrologic 
conditions pertaining to shallow underground dis- 
posal of domestic sewage. (USGS) 
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ASSESSING FLUID FLOW MEASUREMENTS, 
Exxon Research & Engineering Co., Florham 
Park, NJ. 

N. P. Cheremisinoff. 

Water & Sewage Works, Vol 127, No 7, p 44-45, 
48, 53, 62, July 1980. 6 Fig, 1 Tab, 4 Ref. 


Descriptors: *Flow measurement, *Instrumenta- 
tion, *Flowmeters, *Flow rates, Venturi meters, 
Orifice flow, Pitot tubes, Anemometers, Water 
measurement, Equations, Pressure, Flow control. 


Operating principles of flow-measuring instru- 
ments are reviewed under the classes of differential 
pressure meters (venturi meter, Dall tube, orifice 
meter, flow nozzle, pitot tube), positive displace- 
ment meters (reciprocating piston, rotary-piston, 
rotary vane, mutating disk), mechanical flow 
meters (rotameter, turbine meter), magnetic flow 
meters, ultrasonic flow measurement devices 
(Doppler flow meter), and mass-flow transducer 
systems (anemometer). Differential-pressure, me- 
chanical flow, magnetic flow, and Doppler flow 
devices are diagrammed. Venturi and Dall meters 
provide measurements to within + or - 0.5%, and 
are usually self-cleaning. Flange-mounted orifice 
plates can be inserted and removed from a line 
without disturbing existing piping/differential- 
pressure connections. Flow equations for orifice 
plates are applicable to flow nozzles (discharge 
coefficient of 0.98 can be used). Pitot tubes give 
only point measurements of the velocity head. 
Positive-deplacement flow meters are used where 
high accuracy of flow is needed under steady flow 
conditions. Magnetic flow meters are advanta- 
geous for low-pressure applications. Mass-flow 
transducers are not recommended for fluids that 
are viscous or contain solids, and are affected by 
fluid-temperature variations. (Zielinski-IPA) 
W80-06643 


MAPS SHOWING HYDROLOGIC CONDI- 
TIONS IN THE SAN FRANCISCO RIVER 
AREA, GREENLEE COUNTY, ARIZONA, 1978-- 
A RECONNAISSANCE STUDY, 

Geological Survey, Tuscon, AZ. Water Resources 
Div. 

L. J. Mann. 

Available from the OFSS, Box 25425, Fed. Ctr., 
Denver, CO 80225, $7.00 in paper copy, $1.00 in 
microfiche. Geological Survey Open-File Report 
80-441, April 1980. 2 Sheets, 4 Fig, 8 Ref. 


Descriptors: *Maps, “Groundwater, *Surface 
waters, *Water quality, *Arizona, Water utiliza- 
tion, Irrigation, Water wells, Water levels, Stream- 
flow, Low flow, Flow characteristics, Dissolved 
solids, Fluorides, Hydrographs, *San Francisco 
River area(AZ), *Greenlee County(AZ). 


The San Francisco River area includes about 950 
square miles in Greenlee County in east-central 
Arizona. Water-resources development has been 
slight compared with that in many areas in Arizo- 
na. In 1978 about 500 acre-feet of water was di- 
verted for irrigation from the San Francisco and 
Blue Rivers, and about 550 acre-feet of ground 
water was withdrawn from wells for municipal use 
at Clifton. Surface water and ground water gener- 
ally contained less than 500 milligrams per liter of 
dissolved solids; however, in the San Francisco 
River the dissolved-solids concentration increased 
from 263 to 885 milligrams per liter as the water 
moved downstream. The increase in dissolved 
solids was caused by inflow from springs near 
Clifton, one of which contained 11,700 milligrams 
per liter of dissolved solids. Information shown on 
the maps includes altitude of the water level, depth 
to water, well depth, streamflow characteristics of 
the San Francisco and Blue Rivers, and dissolved- 
solids and fluoride concentrations. (USGS) 
W80-06796 


ANNUAL SUMMARY OF GROUND-WATER 
CONDITIONS IN ARIZONA, SPRING 1978 TO 
SPRING 1979. 

Geological Survey, Tuscon, AZ. Water Resources 
Div. 
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For primary bibliographic entry see Field 4B. 
W80-06797 


WATER RESOURCES DATA FOR KANSAS, 
WATER YEAR 1979--VOLUME 1. MISSOURI 
RIVER BASIN. 

Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-195803, 
Price codes: A16 in paper copy, AOI in microfiche. 
Geological Survey Water-Data Report KS-79-1, 
April 1980. 372 p, 8 Fig, 4 Tab. 


Descriptors: *Kansas, *Hydrologic data, *Surface 
waters, *Groundwater, *Water quality, Gaging 
stations, Streamflow, Flow rates, Sediment trans- 
port, Water analysis, Water temperature, Chemical 
analysis, Lakes, Reservoirs, Water wells, Water 
levels, Data collections, Sites, *Missouri River 
basin(KS). 


Water resources data for the 1979 water year for 
Kansas consist of records of stage, discharge, and 
water quality of streams; stage, contents, and water 
quality of lakes and reservoirs; and water levels 
and water quality in wells. This report contains 
discharge records for 83 gaging stations, stage and 
contents for 14 lakes and reservoirs, water quality 
for 46 gaging stations and 2 lakes, and water levels 
for about 236 observation wells and water quality 
for about 265 wells. Also included are data for 62 
crest-stage partial-record stations. All data in this 
report represent that part of the National Water 
Data System operated by the U.S. Geological 
Survey and cooperating State and Federal agencies 
in Kansas. (Kosco-USGS) 

W80-06798 


WATER RESOURCES DATA FOR PENNSYL- 
VANIA, WATER YEAR 1979--VOLUME 2. SUS- 
QUEHANNA AND POTOMAC RIVER BASINS. 
Geological Survey, Harrisburg, PA. Water Re- 
sources Div. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-198864, 
Price codes: A18 in paper copy, AOI in microfiche. 
Geological Survey Water-Data Report PA-79-2, 
April 1980. 403 p, 8 Fig, 1 Tab. 


Descriptors: *Pennsylvania, *Hydrologic data, 
*Surface waters, *Groundwater, *Water quality, 
Gaging stations, Streamflow, Flow rates, Sediment 
transport, Water analysis, Water temperature, 
Chemical analysis, Lakes, Reservoirs, Water wells, 
Water levels, Data collections, Sites, *Susquehan- 
na and Potomas River basins(PA). 


Water resources data for the 1979 water year for 
Pennsylvainia consist of records of discharge and 
water quality of streams, contents of lakes, and 
reservoirs, and water levels of ground-water wells. 
This volume contains records for water discharge 
at 105 stations, contents at 10 lakes and reservoirs, 
water quality at 27 gaging stations, and water 
levels at 40 observation wells. Also included are 
data for 20 crest-stage, 45 low-flow, and 130 water- 
quality partial-record stations. Locations of these 
sites are shown. Additional water data were col- 
lected at various sites not involved in the systemat- 
ic data-collection program and are published as 
miscellaneous measurements and analyses. These 
data together with the data in volumes 1 and 3 
represent that part of the National Water Data 
System operated by the U.S. Geological Survey 
and cooperating State, local, and Federal agencies 
in Pennsylvania. (Kosco-USGS) 

W80-06799 


MAP OF INDIAN WELLS VALLEY, CALIFOR- 
NIA, SHOWING CHANGE IN WATER LEVEL, 
1963-78, AND HYDROGRAPHS OF SELECTED 
WELLS, 

Geological Survey, Laguna Niguel, CA. Water 
Resources Div. 

Available from OFSS, Box 25425, Fed. Ctr., 
Denver, CO 80225, $1.75 in paper copy, $.50 in 
microfiche. Geological Survey open-file map 80- 
342, 1980. 1 sheet. 


Descriptors: *Maps, *California, *Water levels, 
*Water level fluctuations, *Aquifiers, Ground- 
water, Water wells, Pumping, “Indian Wells 
Valley(CA), Hydrographs, Groundwater basins, 
Faults(Geologic), Topographic mapping. 


The U.S. Geological Survey has released to the 
open file a map showing change in water level, 
1963-78, and hydrographs of selected wells in 
Indian Wells Valley, Calif. (USGS) 

W80-06803 


SHORT STATISTICAL ANALYSIS OF TOTAL 
LOAD CONCENTRATION, 
Punjab Agricultural Univ., 
Dept. of Civil Engineering. 
For primary bibliographic entry see Field 2J. 
W80-06824 


Ludhiana (India). 


A DATA MANAGEMENT SYSTEM FOR 
FINITE ELEMENT SEDIMENT TRANSPORT 
MODELS, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. Ha. 

V. E. LaGarde, and S. B. Heltzel. 

In: Finite Elements in Water Resources, Volume 2; 
Preprints of the Third International Conference (2 
Vol.), Mississippi University, Oxford, May 19-23, 
1980. p 6.35-6.46, 1980. 5 Fig, 1 Tab. Science and 
Education Administration, New Orleans, LA. 


Descriptors: *Finite element analysis, *Data proc- 
essing, Data storage and retrieval, *Sediment trans- 
port, Data collections, Data management. 


The objectives of this paper were to describe the 
computer based Waterways Experiment Station 
Data Management System A (DMS) used for finite 
element method (FEM) model data preparation, 
and to illustrate the application of the DMS by 
reference to its use in the sediment transport stud- 
ies. The DMS consists of a series of computer- 
aided data management procedures and provides a 
formal and consistent method for raw data recov- 
ery, transformation to a grid coordinate system, 
quality control, accession, manipulation, analysis, 
and display. The DMS proved useful for handling 
a variety of spatially and temporally distributed 
data. (See also W80-06894) (Humphreys-ISWS) 
W80-06923 


RELIABLE A-POSTERIORI ESTIMATES AND 
ADAPTIVE PROCEDURES FOR SOLVING 
PARTIAL DIFFERENTIAL EQUATIONS, 
Maryland Univ., College Park. Dept. of Math- 
ematics. 

I. Babuska. 

In: Finite Elements in Water Resources, Volume 2; 
Preprints of the Third International Conference (2 
Vol), Mississippi University, Oxford, May 19-23, 
1980. p 7.3-7.11, 1980. 3 Tab, 7 Ref. Science and 
Education Administration, New Orleans, LA. 


Descriptors: *Finite element analysis, *Mathemat- 
ical models, *Mathematics, Analytical techniques, 
Mathematical studies, Analysis, Equations, Nu- 
merical analysis, Theoretical analysis. 


The goal of scientific computations is a quantita- 
tive analysis of natural phenomena. This analysis 
has two essential parts; (1) the mathematical for- 
mulation of the problem, and (2) the numerical- 
approximate-scluiion of this mathematical prob- 
lem. These two stages are closely related. The 
mathematical formulation is usually a simplified 
one, taking into consideration the solution phase in 
which a more complex formulation leads to more 
reliable results. The first part of this paper de- 
scribed some features of the finite element solver 
FEARS developed at the University of Maryland. 
In addition to the usual results, the model gives 
reliable error estimates and has an adaptive charac- 
ter. The second part of this work describes the 
adaptive selection of the mathematical model. (See 
also W80-06894) (Humphreys-ISWS) 

W80-06925 


INTERACTIVE FINITE ELEMENT MESH 
GENERATORS FOR FLOW SYSTEMS, 


Rensselaer Polytechnic Inst., Troy, NY. Dept. of 
Chemical and Environmental Engineering. 

For primary bibliographic entry see Field 2E. 
W80-06933 
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CONFINED FLOW IN AQUIFER CONTAIN- 
ING THIN LAYER, 
Missouri Univ. Columbia, Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 2F. 
W80-06678 


A SURVEY OF FREE BOUNDARY VALUE 
PROBLEMS IN THE THEORY OF FLUID 
FLOW THROUGH POROUS MEDIA: VARI- 
ATIONAL INEQUALITY APPROACH--PART I, 
California Univ., Santa Barbara. Dept. of Mechani- 
cal and Environmental Engineering. 

For primary bibliographic entry see Field 2F. 
W80-06681 


HYDROLOGIC DATA COLLECTED AT CLO- 
SURE OF GAINESVILLE LOCK AND DAM, 
TOMBIGBEE RIVER NEAR GAINESVILLE, 
ALABAMA, 

Geological Survey, Tuscaloosa, AL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4A. 
W80-06793 


ON THE ACCURACY OF FINITE ELEMENT 
SOLUTIONS OF PROBLEMS WITH TRAC- 
TION BOUNDARY CONDITIONS, 

Battelle Columbus Lab., OH. 

H. C. Rhee, and S. N. Atluri. 

In: Finite Elements in Water Resources, Volume 2; 
Preprints of the Third International Conference (2 
Vol), Mississippi University, Oxford, May 19-23, 
1980. p 7.79-7.88, 1980. 5 Fig, 6 Ref. Science and 
Education Administration, New Orleans, LA. 
NSF-ENG-74-21346. 


Descriptors: *Finite element analysis, *Mathemat- 
ical models, *Stress analysis, *Boundary processes, 
Model studies, Analytical techniques, Analysis, 
Mathematical studies, Equations, Numerical analy- 
sis, Strength of materials, Boundaries(Surfaces), In- 
terfaces, Hybrid models. 


The nature of the implicit enforcement of the 
natural boundary conditions of a problem through 
a variational formulation was investigated. System- 
atic methods to enforce natural boundary condi- 
tions explicitly to improve the accuracy of solu- 
tions were developed for two finite element 
models. Several example problems with natural 
boundary (traction-free) conditions, that have 
varying degrees of importance to the structural 
responses of the appropriate system were consid- 
ered. Through numerical analyses, it was found 
that the more important the traction free bound- 
aries are to the response characteristics of the 
system, the more improvement of the accuracy of 
solutions is obtained by an explicit enforcement of 
the natural boundary conditions. (See also W80- 
06894) (Humphreys-ISWS) 

W80-06931 


ON THE CONSTRUCTION OF COMPATIBLE 
ELEMENTS WITH THE USE OF GENERAL- 
IZED PARAMETERS, 

Kansas State Univ., Manhattan. Dept. of Civil 
Engineering. 

K. K. Hu, P. G. Kirmser, S. E. Swartz, and J. M. 
Huang. 

In: Finite Elements in Water Resources, Volume 2; 
Preprints of the Third International Conference (2 
Vol), Mississippi University, Oxford, May 19-23, 
1980. p 7.89-7.98, 1980. 2 Fig, 4 Ref, 1 Append. 
Science and Education Administration, New Or- 
leans, LA. NSF ENG 78-07829. 





Descriptors: *Finite element analysis, *Mathemat- 
ical models, *Stress analysis, *Hydraulic struc- 
tures, Model studies, Analytical techniques, Analy- 
sis, Methodology, Mathematical studies, Strength 
of materials, Boundaries(Surfaces). 


The importance of the design and construction of 
hydraulic structures in the effective use of water 
resources is well known. Modern methods of stress 
and deformation analysis depend heavily on the 
use of finite element methods and mechanized 
computations. This paper presented methods for 
constructing generalized finite elements which use 
functions and derivatives at nodal points as param- 
eters. The finite elements constructed include the 
use of both functions and derivatives as generalized 
parameters and are arranged to provide compati- 
bility, either exterior or interior. For triangular 
elastic bodies (which seldom occur in practice), the 
solutions obtained are exact for interior compatible 
elements in which the boundary forces belong to 
the sub-space of the interpolating functions used. 
The construction of interior compatible elements is 
more expensive than that of exterior compatible 
ones. However, the use of carefully chosen inter- 
polating functions, such as those presented for the 
second form of interior compatible triangular ele- 
ments, can reduce costs substantially. A problem 
that remains is one of constructing suitable sets of 
interpolating functions so that new families of 
finite elements can be formed which are both exte- 
rior and interior compatible. (See also W80-06894) 
(Humphreys-ISWS) 

W80-06932 


8B. Hydraulics 


METHOD FOR PERFORATING WATER WELL 
PIPE CASINGS, 

E. M. Jannsen. 

U.S. Patent No 4,182,418, 5 p, 8 Fig, 6 Ref; Official 
Gazette of the United States Patent Office, Vol 
990, No 2, p 532, January 8, 1980. 


Descriptors: *Patents, *Water wells, *Well cas- 
ings, Water supply, Water supply development, 
Equipment, Well casing perforation. 


Development of a well means the removal of the 
mud, sand and other debris from within the well 
casing and stabilization of water flow through such 
removal. It is the object of this invention to pro- 
duce a tool which is capable of perforating water 
well casing and subsequently develop the well 
without the addition of further tooling and without 
removal of the tool and drill string from the well. 
A tool for perforating water well pipe casing is 
designed for use with air rotary water well drilling 
apparatus. The tool includes a slidable casing per- 
forator wheel actuated by a pneumatic cylinder 
carried within the tool. The casing is perforated 
and subsequent development of the well is carried 
out while the tool is in place. (Sinha - OEIS) 
W80-06450 


ANALYSES OF WATER, CORE MATERIAL, 
AND ELUTRIATE SAMPLES COLLECTED 
NEAR SICILY ISLAND, LOUISIANA (SICILY 
ISLAND AREA LEVEE PROJECT), 

Geological Survey, Baton Rouge, LA. Water Re- 
sources Div. 

D. K. Demcheck, and A. J. Dupuy. 

Available from the OFSS, Box 25425, Fed. Ctr., 
Denver, CO 80225, $2.50 in paper copy, $3.50 in 
microfiche. Geological Survey open-file report 80- 
434, April 1980. 17 p, 7 Fig, 4 Tab, 13 Ref. 


Descriptors: *Water analysis, *Levees, *Flood 
control, *Louisiana, *Core drilling, Sampling, 
Construction, Baseline studies, Data collections, 
Sediments, Metals, Pesticides, Chemical analysis, 
Flood frequency, Backwater, *Sicily Island(LA), 
Elutriate analysis. 


Samples consisting of composited core material 
were collected from five areas by the U.S. Army 
Corps of Engineers and analyzed by the U.S. Geo- 
logical Survey to provide data on the impact of 
proposed channel excavation and levee construc- 
tion in the Sicily Island area, Louisiana. Samples of 


receiving water from the five areas, selected to 
represent the water that will contact the proposed 
dredged material of the levee fill material, also 
were collected. Chemical and physical analyses 
were performed on samples of core material and 
native water and on elutriate samples of specific 
core material-receiving water mixtures. The results 
of these analyses are presented without interpreta- 
tion. (USGS) 

W80-06517 


OUTLET WORKS FOR CERRILLOS DAM, 

CERRILLOS RIVER, AND PORTUGUES DAM, 

PORTUGUES RIVER, PUERTO RICO; HY- 

DRAULIC MODEL INVESTIGATION, 

Army Engineer Waterways Experiment Station, 

Vicksburg, MS. 

J. F. George. 

Available from the National Technical Information 

Service, Springfield, VA 22161 as AD-A068214, 

Price codes: A04 in paper copy, AOI in microfiche. 

Technical Report HL-79-6, March 1979. 52 p, 13 
1. 


Descriptors: *Outlet works, *Hydraulic models, 
*Dams, Settling basins, Discharge(Water), Proto- 
type tests, Puerto Rico, *Stilling basins, *Cerrillos 
Dam(PR), *Portugues Dam(PR). 


Tests were conducted on a 1:24-scale model of the 
outlet works for the Cerrillos and Portugues Dams 
located in Puerto Rico. Purpose of the model 
investigation was to determine the performance of 
the stilling basins for the full range of discharges 
with minimum head pool and the optimum riprap 
protection plan for the exit channel. The model 
reproduced a schematic of the intake tower, con- 
duit transition, 60 percent of the conduit length, 
the stilling basins, and exit channel. The original 
design stilling basin (type 1) for the Cerrillos outlet 
works performed satisfactorily for low discharges 
of 500 cfs and less, and for the higher range of 
discharges between 1500 and 2500 cfs (design dis- 
charge). However, with the intermediate discharge 
of 1000 cfs, eddy conditions developed. Recom- 
mended modifications (type 14 stilling basin) incor- 
porated into the original design included extending 
the invert immediately downstream from the outlet 
portal horizontally for 10 ft, raising the basin 
apron, relocating and reducing the size of the 
baffle blocks, and terminating the basin with a 
sloping end sill. These modifications produced sat- 
isfactory flow conditions for the full range of 
discharges. The optimum riprap protection plan 
was developed for the exit channel. (WES) 
W80-06538 


NAVIGATION CONDITIONS AT JOHN H. 
OVERTON LOCK AND DAM, RED RIVER; 
HYDRAULIC MODEL INVESTIGATION, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

L. J. Shows, and J. J. Franco. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A068212, 
Price codes: AOS in paper copy, AO1 in microfiche. 
Technical Report HL-79-3, March 1979. 83 p, 9 
Tab, 11 Ph, 24 Pl. 


Descriptors: *Locks, *Dams, *Navigation, Model 
studies, Prototype tests, Navigation conditions, 
*John H. Overton Dam(LA), *Red River(LA). 


A_semifixed-bed model reproducing about 3.7 
miles of the Red River channel and adjacent over- 
bank areas to an undistorted scale of 1:100 was 
used to provide some general information on navi- 
gation conditions with the proposed design and to 
develop such modifications as might be required to 
eliminate conditions that would adversely affect 
navigation using the John H. Overton Lock. Re- 
sults revealed: (1) Satisfactory navigation condi- 
tions in the upper lock approach could be devel- 
oped with modification of the excavation along the 
left bank of the approach channel and extending 
the length of the upper guard wall. (2) The length 
of the overflow weir and excavation along the 
right bank of the cutoff channel could be reduced 
without affecting navigation conditions in the lock 
approaches or flow through the dam. (3) Satisfac- 
tory navigation conditions could be developed in 
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the lower lock approach with either a floating 
guide wall (land side) or a guard wall (river side). 
Conditions for two-way traffic would be better 
with the guide wall. (4) The differences in the 
water-surface elevations across the dam with plans 
tested would tend to be small. (WES) 

W80-06546 


MODEL STUDY OF HARRY S. TRUMAN 
SPILLWAY, OSAGE RIVER, MISSOURI, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

G. A. Pickering, and D. B. Murray. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A081 818, 
Price codes: A04 in paper copy, AO! in microfiche. 
Technical Report HL-79-20, November 1979. 51 p, 
1 Tab, 20 Pho, 17 PI. 


Descriptors: *Aeration, *Spillways, *Supersatura- 
tion, *Gases, Hydraulic models, *Fishkill, Model 
studies, Water pollution control, Dams, Osage 
River(MO), *Harry S. Truman Dam(MO). 


A fish kill was experienced during the spring of 
1978 downstream of the partially completed spill- 
way of the Harry S. Truman Dam which is located 
on the Osage River in Benton County, Mo. The 
fish kill was attributed to excessive gas supersatura- 
tion in the water downstream of the dam. Flow 
passing the partially completed spillway became 
serated and then plunged to the bottom of the 
stilling basin where high pressure caused by deep 
tailwater forced the air into solution. A 1:30-scale 
section model was used to develop a design to 
prevent gas supersaturation downstream of the 
spillway for both the partially and fully completed 
spillway. Immediate relief from the problem was 
accomplished by removing a 6-ft-deep by 30-ft- 
long portion of the existing downstream spillway 
invert. Curves showing tailwater elevations where 
flow either will or will not plunge into the stilling 
basin for various discharges and stages of spillway 
completion were obtained. A flip lip was devel- 
oped for the lower portion of the completed spill- 
way to divert lower flows out across the tailwater 
surface. Higher flows with thicker nappes will pass 
over this lip into the stilling basin for effective 
energy dissipation. (WES) 

W80-06547 


NUMERICAL ANALYSIS OF TIDAL CIRCU- 
LATION FOR LONG BEACH OUTER 
HARBOR PROPOSED LANDFILL, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

For primary bibliographic entry see Field 2L. 
W80-06549 


A STUDY OF SUBMERGED BREAKWATERS, 
Singapore Univ. Dept. of Civil Engineering. 

M. H. A. Khader, and S. P. Rai. 

Journal of Hydraulic Research, Vol 18, No 2, p 
113-121, 1980. 9 Fig, 1 Tab, 11 Ref. 


Descriptors: *Breakwaters, *Hydraulic structures, 
*Model studies, *Barriers, Hydraulic models, Lab- 
oratory tests, Waves(Water), Testing procedures, 
Coasts, Hydraulics, Energy, Energy dissipation, 
Submerged breakwaters, Wave characteristics. 


The results of an experimental investigation on the 
damping action of impermeable, submerged break- 
water of various shapes were presented and di- 
cussed. The effectiveness of the breakwater in 
damping the incident wave energy was measured 
in terms of coefficient of transmission. The results 
were plotted in relevant nondimensional param- 
eters and comparisons were made with well- 
known semi-empirical theories and other available 
experimental results whenever applicable. The re- 
sults showed that the damping action of waves 
increases with the height of the barrier, and rectan- 
gular-shaped barriers were found to be the best 
among the various shapes tested. In determining 
the effect of a single parameter on the wave damp- 
ing it was observed that waves with relatively high 
steepness are damped more effectively than waves 
having low steepness; waves in low relative depths 
have smaller transmission coefficients than in high 
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relative depths; a relatively wider barrier has a 
better damping action than a narrower one. (Hum- 
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VORTICES AT VERTICALLY 
INTAKE, 

Hydraulics Research Station, Wallingford (Eng- 
land). 

H. O. Anwar, and M. B. Amphlett. 

Journal of Hydraulic Research, Vol 18, No 2, p 
123-134, 1980. 12 Fig, 16 Ref. 


INVERTED 


Descriptors: *Vortices, *Model studies, *Intakes, 
*Hydraulic structures, Flow, Hydraulic models, 
Laboratory tests, Conduits, Hydraulics, Data col- 
lections, Flow characteristics, Air entrainment, 
Analytical techniques, Analysis, Circulation, 
Discharge(Water), Discharge coefficients, Surface 
tension, Viscosity, Vertical intakes, Submerged in- 
takes. 


A laboratory study was undertaken to measure 
variables responsible for the formation of air-en- 
training vortices with a slender air core extending 
from the free surface to the entry of a vertically 
inverted intake. The measured data indicate unique 
relations between radial and vertical scale for air- 
entraining vortices of the above description. From 
the measured data nondimensional parameters gov- 
erning the formation of such vortices were deter- 
mined. The results of this approach gave universal 
curves which are independent of the intake geome- 
try and the intake diameter. On this basis the 
measured data for horizontal intake, given in a 
previous paper, were re-evaluated and the results 
for both types of intake were compared. It was 
found that the effect of the kinematic viscosity and 
the surface tension on the measured values become 
negligibly important when nondimensional param- 
eters describing these effects are larger than 
30,000--a value which is independent of the intake 
geometry and the intake diameter, but not on the 
type of intake. The bellmouth entry did not im- 
prove critical submergence heads for both types of 
intake as compared to those obtained for the simple 
pipe intake, but it did improve entry flow condi- 
tions. (See also W78-12160) (Humphreys-ISWS) 
W80-06607 


TURBULENCE IN HELICALLY CORRUGAT- 
ED PIPE FLOW, 

Minnesota Univ., Minneapolis. St. Anthony Falls 
Hydraulic Lab. 

E. Silberman. 

Journal of the Engineering Mechanics Division, 
American Society of Civil Engineers, Vol 106, No 
EM4, Proceedings Paper 15633, p 699-717, August 
Lod 15 Fig, 2 Tab, 10 Ref, 2 Append. NSF GK- 


Descriptors: *Pipe flow, *Turbulent flow, *Labo- 
ratory tests, *Flow, Closed conduit flow, Turbu- 
lence, Rotational flow, Flow resistance, Data col- 
lections, Flow characteristics, Analytical tech- 
niques, Velocity, Spatial distribution, Corrugated 
pipe. 


Results were reported of experimental meas- 
urements of friction factor, mean and turbulent 
velocities, and Reynolds stresses in fully developed 
flow through a helically corrugated pipe. Helical 
corrugations induce a strong rotational component 
in the mean flow near the wall but this decreases 
rapidly toward the pipe axis. Turbulence intensities 
and axial shear are generally smaller in this flow 
than in nonrotation pipe flow, and the redduction 
is attributed to rotation. Reynolds stress meas- 
urements extrapolated to the wall are in agreement 
with pressure drop measurements. Both show that 
pipe friction factor is less in helically corrugated 
pipe than in normally corrugated pipe, other fac- 
tors being the same. The axial component of the 
mean flow is well fitted by the two-dimensional 
semilogarithmic law-of-the-wall for rough pipes. It 
was also fitted by the defect law but the numerical 
parameters of the latter behave as in an adverse 
pressure gradient boundary layer, indicating less 
shear stress than in nonrotating pipe flows. This is 
consistent with reduced friction factor. (Hum- 
phreys-ISWS) 
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TURBULENCE MEASUREMENTS IN SIMU- 
LATED TIDAL FLOW, 

Hydraulics Research Station, Wallingford (Eng- 
land). 

H. O. Anwar, and R. Atkins. 

Journal of the Hydraulics Division, American So- 
ciety of Civil Engineers, Vol 106, No HY8, Pro- 
ceedings Paper 15609, p 1273-1289, August 1980. 
11 Fig, 19 Ref, 3 Append. 


Descriptors: *Turbulent flow, *Unsteady flow, 
*Modei studies, *Laboratory tests, Hydraulic 
models, Flumes, Turbulence, Energy, Velocity, 
Stress, Shear stress, Beds, Tides, Surface drainage, 
Hydraulics, Coastal waters, Tidal flow. 


Field measurements of tidal flow have shown that 
there is an increase in turbulent parameters (turbu- 
lent intensity, Reynolds stress, coefficient of turbu- 
lent diffusivity, and the rate of sediment transport) 
when the flow is decelerating as compared with 
when it is accelerating. A series of experiments 
were conducted to study the effect of unsteady 
flow on turbulence characteristics. The flow in a 
long flume was accelerated and then decelerated 
for the same periods of time. Instantaneous veloc- 
ity components in three directions, water surface 
slope, and shear stress at bed were measured. From 
measured data mean velocity profiles, temporal 
and spatial Reynolds stress profiles, and energy 
spectra were determined. The results were com- 
pared, wherever possible, with those obtained from 
field measurements. (Sims-ISWS) 

W80-06817 


NEAR FIELD MIXING OF STAGED DIFFUS- 


ER, 

Delaware Univ., Newark. Dept. of Civil Engineer- 
ing. 

J. H. W. Lee. 

Journal of the Hydraulics Division, American So- 
ciety of Civil Engineers, Vol 106, No HY8, Pro- 
ceedings Paper 15654, p 1309-1324, August 1980. 8 
Fig, 2 Tab, 18 Ref, 4 Append. 


Descriptors: *Mixing, *Discharge(Water), *Heated 
water, *Model studies, Mathematical models, Dis- 
tribution patterns, Flow, Subsurface flow, Diffu- 
sion, Entrainment, Momentum transfer, Tempera- 
ture, Heat, Hydraulics, Environmental engineer- 
ing, Diffusers, Subsurface diffusers, Staged diffus- 
ers, Near field mixing. 


A two-dimensional theory that models a staged 
diffuser as a continuous line source of mass, heat, 
and momentum was formulated and solved. The 
model assumed that the major dilution mechanism 
is due to side entrainment and involved the use of 
only an entrainment coefficient obtained from clas- 
sical jet literature. Constant induced velocities and 
excess temperatures were predicted. Solution prop- 
erties were compared with that of a turbulent free 
jet, and the theoretical predictions were validated 
against existing experimental data. In the case of a 
diffuser discharging on a sloping bottom, the 
theory also suggests an optimal distribution of the 
momentum and heat load to take advantage of the 
increasing depth in the offshore direction. (Sims- 
ISWS) 
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TRANSIENT PROPAGATION 
WITH HOLD-UP, 

City Univ., London (England). 
A. R. D. Thorley. 

Journal of the Hydraulics Division, American So- 
ciety of Civil Engineers, Vol 106, No HY8, Pro- 
ceedings Paper 15641, p 1353-1364, August 1980. 6 
Fig, 2 Tab, 13 Ref, 3 Append. 


IN SLURRIES 


Descriptors: *Hydraulic transportation, *Slurries, 
*Pipelines, *Model studies, Mathematical models, 
Surges, Water hammer, Pressure, Flow, Velocity, 
Materials, Density, Coals, Sands, Waves(Water), 
Wave velocity, Amplitude. 


The relatively high flow velocities encountered in 
the hydraulic transport of solid-liquid mixtures ag- 
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gravates the problems of pressure surge phenom- 
ena under fault conditions as well as during normal 
system load changes. The paper presented the 
basic theory for estimating surge amplitudes and 
wave speeds and extended previous work by inves- 
tigating the influence of hold-up. It was concluded 
that hold-up reduces the amplitude of surge pres- 
sures and that further studies are required to estab- 
lish a suitable relationship between the hold-up 
ratio and both solids concentration and the density 
ratio. Nevertheless, favorable agreement was 
found between the limited experimental data avail- 
able and the theoretical model. (Sims-ISWS) 
W80-06822 


WIND SETUP EFFECTS IN 
CHANNELS, 

California Univ., Davis. Dept. of Land, Air, and 
Water Resources. 

J. J. DeVries, and J. Amorocho. 

Journal of the Waterway, Port, Coastal and Ocean 
Division, American Society of Civil Engineers, 
Vol 106, No WW3, Proceedings Paper 15608, p 
319-334, August 1980. 8 Fig, 1 Tab, 17 Ref, 3 
Append. 


LARGE OPEN 


Descriptors: *Open channel flow, *Winds, *Ef- 
fects, *Model studies, Mathematical models, Flow, 
On-site investigations, Waves(Water), Wind tides, 
Surges, Wind pressure, Channels, Aqueducts, 
Canals, Water levels, Fluctuations, Water level 
fluctuations, Equations, Hydraulics, *California 
Aqueduct. 


Measurements in a large conveyance canal in Cali- 
fornia permitted the evaluation of the water sur- 
face superelevation (’setup’ due to wind shear in 
the axial direction of the channel). Through the use 
of a general equation for the wind shear proposed 
by the writers, it was shown that the wind setup 
can be computed closely for various flow condi- 
tions, including unsteady states. It was also shown 
that the wind shear in open channels obeys the 
— laws applicable to seaways. (Sims- 


ISWS) 
W80-06830 


LABORATORY GENERATED WAVES AND 
WAVE THEORIES, 

Chicago Bridge and Iron Co., Plainfield, IL. 
Marine Research and Development. 

S. K. Chakrabarti. 

Journal of the Waterway, Port, Coastal and Ocean 
Division, American Society of Civil Engineers, 
Vol 106, No WW3, Proceedings Paper 15644, p 
349-368, August 1980. 14 Fig, 1 Tab, 8 Ref, 2 
Append. 


Descriptors: *Waves(Water), Laboratory tests, 
Theoretical analysis, *Model studies, Mathematical 
models, Pressure, Hydraulics, Hydraulic models, 
Measurement, Data processing, Correlation analy- 
sis, Equations, *Design criteria, *Coastal struc- 
tures, Wave tanks, Wave pressure, Kinematics, So- 
litons. 


Tests were carried out in a wave tank to record the 
waves, the water pressures, and the horizontal and 
vertical water particle velocities. The water depth 
was such that the waves generated during the test 
cover the deep, intermediate, and shallow water 
ranges. In the intermediate and shallow water 
range the soliton effects were observed. In deep 
water, the Airy wave theory was found to describe 
the water particle kinematics adequately. Stokes’ 
3rd order wave theory was found to be valid for 
higher waves in intermediate water depths. Stream 
function theory was found to agree reasonably 
with the test data in general. Based on these com- 
parisons, a region of validity of various wave the- 
ories was described and compared with other pre- 
dicted regions in the literature. (Sims-ISWS) 
W80-06832 


FINITE ELEMENT COMPUTATION OF TUR- 
BULENT FLOWS, 

California Univ., Davis. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 2E. 
W80-06897 





FEM SOLUTION OF THE NAVIER-STOKES 
EQUATIONS FOR VORTEX SHEDDING 
BEHIND A CYLINDER: EXPERIMENTS WITH 
THE FOUR-NODE ELEMENT, 

a Univ., Livermore. Lawrence Livermore 

ab. 

P. M. Gresho, R. L. Lee, and C. D. Upson. 

In: Finite Elements in Water Resources, Volume 2; 
Preprints of the Third International Conference (2 
Vol), Mississippi University, Oxford, May 19-23, 
1980. p 4.48-4.65, 1980. 14 Fig, 1 Tab, 10 Ref. 
Science and Education Administration, New Or- 
leans, LA. DOE W-7405-Eng-48. 


Descriptors: *Finite element analysis, *Vortices, 
*Flow characteristics, *Model studies, Flow 
around objects, Mathematical models, Analytical 
techniques, Numerical analysis, Analysis, Drag, 
Vortex shedding, Cylinders, Navier-Stokes equa- 
tions, Four-node element, Lift. 


Results were compared from three variations on a 
simple 4-node element (bilinear velocity and 
piecewise constant pressure) with those from a 
higher order element (9-node biquadratic velocity 
and 4-node bilinear pressure) on the same problem 
and on the same grid. The three ‘simple element’ 
approximations are: (1) full quadrature (3x3 Gauss) 
using the consistent mass matrix (conventional Ga- 
lerkin FEM), (2) full quadrature but employing the 
lumped mass approximation via the ‘row sum’ 
technique, and (3) one-point quadrature and 
lumped mass. Overall, the results were somewhat 
surprising and generally disappointing. The 4-node 
element failed to simulate correctly vortex shed- 
ding on the same grid for which the 9-node ele- 
ment was successful. Mass lumping the 4-node 
element causes serious phase speed errors and, for 
flows in which discrete waveforms (e.g., vortices) 
must be transported by the flow, will only be 
accurate on a very fine mesh, such as would be 
required by a typical second-order finite difference 
method. Even when mass lumping is invoked, the 
9-node element is still quite accurate on a coarser 
mesh. One-point quadrature is a viable option for 
the 4-node element since it generates results not 
much different than those using full quadrature 
when mass lumping is employed for each. Overall, 
it appears to be less deleterious than mass lumping 
itself, at least for vortex shedding simulations. (See 
also W80-06894) (Humphreys-ISWS) 
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SOME REMARKS ON FINITE ELEMENT 
ANALYSIS OF VISCOUS FLOW EQUATIONS, 
Texas Inst. of Computational Mechanics, Austin. 
G. F. Carey. 

In: Finite Elements in Water Resources, Vol 2; 
Preprints of the Third International Conference (2 
Vol), MS Univ., Oxford, May 19-23, 1980. p 4.66- 
4.72, 1980. 15 Ref. Science and Education Admin- 
istration, New Orleans, LA. NASA NSG 2338. 


Descriptors: :Finite element analysis, *Viscous 
flow, *Mathematical models, Flow characteristics, 
Analytical techniques, Analysis, Approximation 
method, Velocity, Pressure, Navier-Stokes equa- 
tions. 


Variational formulations of viscous flow problems 
were brieflydescribed. By means of consistency 
conditions between the velocity and pressure ap- 
proximations certain classes of elements may be 
shown to be suitable for restricted flow problems 
only while others are broadly applicable. Several 
such instances were summarized, and the physical 
implications of the conditions for viscous flow 
computation were discussed. These mathematical 
arguments both for the fnite element system and 
locally as a form of ‘patch test’ provided additional 
means for analyzing and understanding numerical 
methods for computing viscous flows. (See also 
W80-06894) (Humphreys-ISWS) 
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A CONFORMING FINITE ELEMENT FOR 
THE ANALYSIS OF VISCOUS INCOMPRESS- 
IBLE FLUID FLOW, 

Liege Univ. (Belgium). Aerospace Lab. 

P. Beckers, and S. Idelsohn. 

In: Finite Elements in Water Resources, Volume 2; 


Preprints of the Third International Conference (2 
Vol), Mississippi University, Oxford, May 19-23, 
1980. p 4.73-4.81, 1980. 3 Fig, 6 Ref. Science and 
Education Administration, New Orleans, LA. 


Descriptors: *Finite element analysis, *Viscous 
flow, *Mathematical models, *Flow characteris- 
tics, Analytical techniques, Velocity, Flow, Analy- 
sis, Approximation method, Navier-Stokes equa- 
tions. 


The purpose of this paper was to present a family 
of finite elements based upon a mixed formulation. 
Its main particularity is that the imcompressibility 
condition is introduced by means of internal de- 
grees of freedom and therefore the pressure con- 
tinuity is not imposed between the elements. A 
solution technique based on quasi-Newton methods 
was also tested in fluid flow problems. A mixed 
finite element with internal degrees of freedom was 
tested for the solution of Navier-Stoke equations. 
The internal Lagrangian multipliers give a better 
representation of the incompressibility condition. 
An economical element with parabolic velocity 
field and only one supplementary internal degree 
of freedom was found and tested in this paper. 
Quasi-Newton techniques used for the non-linear 
solution seem to diverge for relatively small Reyn- 
olds number flows. (See also W80-06894) (Hum- 
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A HYBRID FINITE ELEMENT MODEL AP- 
PLIED TO UNSTEADY FLOW PROBLEMS, 
New Orleans Univ., LA. Dept. of Civil Engineer- 


ing. 

AK Hannoura. 

In: Finite Elements in Water Resources, Volume 2; 
Preprints of the Third International Conference (2 
Vol), Mississippi University, Oxford, May 19-23, 
1980. p 4.82-4.91, 1980. 8 Fig, 12 Ref. Science and 
Education Administration, New Orleans, LA. 


Descriptors: *Finite element analysis, *Flow, *Em- 
bankments, *Mathematical models, Waves(Water), 
Hydraulic structures, Porous media, Analytical 
techniques, Unsteady flow, Pores, Model studies, 
Pressure, Hydrostatic pressure, Hydraulic models, 
Internal waves, *Porous structures, Method of 
characteristics, Hybrid model. 


This gag presented a hybrid finite element model 


which is  gasernce to a wide > of the two- 
dimensional unsteady free surface flow problems. 
The problem considered was the analysis of the 
internal flow due to wave interaction with a 
porous structure with an impervious core. The 
problem was formulated in two stages: (1) the 
development of the hyperbolic differential equa- 
tions which were solved by the finite difference 
scheme and method of characteristics in order to 
compute the instantaneous water surface; (2) the 
introduction of the FEM to estimate representative 
values of pressure distribution correction factor, 
and the hydraulic conductivity of porous matrix. 
The combined finite element-method of character- 
istics model was shown to give good agreement 
with experimental results for short period waves. 
The capability of the combined model to predict 
transmission of long period waves can be improved 
by utilizing more general boundary conditions at 
the interface and to account for internal wave 
breaking. The available boundary conditiors were 
obtained from short period waves. The hybrid 
model requires about twice the CPU time of a one- 
dimensional method of characteristics model, but 
only 40% of the time required for a complete finite 
element model. Furthermore, the hybrid model 
can treat non-homogeneous embankments with ir- 
regular boundaries; this is inconvenient with the 
normal method of characteristics model. The 
model provides a simple treatment of wave trans- 
mission in porous structures which should permit 
design engineers to improve the stability analysis 
of these structures. (See also W80-06894) (Hum- 
ean” 
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ON THE ACCURACY OF FINITE ELEMENT 
SOLUTIONS OF NAVIER-STOKES EQUA- 
TIONS USING A VELOCITY-PRESSURE FOR- 
MULATION, 
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Engineering. 

For primary bibliographic entry see Field 2E. 
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PROTOTYPE GATE VIBRATION TESTS, 
BARKLEY DAM, CUMBERLAND RIVER, KEN- 
TU , 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 

D. E. Hart, and J. E. Hite, Jr. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PBAD A071 
572, Price codes: A03 in paper copy, AO1 in micro- 
fiche. Technical Report HL-79-8, May 1979. 43 p, 
3 Tab, 14 Pl, 11 Ref. 


Descriptors: *Gates, *Spillway gates, *Dams, Vi- 
brations, Prototypes, *Prototype tests, Evaluation, 
Design criteria, Engineering structures, *Gate vi- 
bration, *Barkley Dam(KY). 


Presents data obtained during prototype tests con- 
cerned with the vibration of the 50- by 55-ft spill- 
way tainter gates at Barkley Dam. The gates vi- 
brate during flow passage in which the gate lip is 
submerged by high tailwater. Field tests were con- 
ducted on two of the gates during high tailwater. 
Three pressure transducers were placed near the 
lip of the gate. In addition, 14 accelerometers were 
attached at preselected locations on the gate. The 
second gate was instrumented with five accelero- 
meters only for a limited data comparison. Data 
reduction indicated that many components vibrate 
at the same frequency as the gate lip pressure 
fluctuations. Computations and ring tests indicate 
that this frequency approaches at least one compo- 
nent’s natural frequency. The gate seal at the lip 
was removed and the test repeated under identical 
conditions. The measured vibrations were all dra- 
matically reduced. By varying the opening of the 
gates, under identical conditions, it was found that 
vibration severity decreased with increasing tail- 
water submergence. Remedial measures in design 
and operation of the gates were recommended. 


W380-06540 


DUAL SOLUTION OFFERED TO FLOOD 
CONTROL PROBLEMS. 

Mono Pumps Africa (Pty) Ltd. (South Africa). 
Power and Plant in Southern Africa (Johannes- 
burg), p 31, April 1979. 1 Fig. 


Descriptors: *Flood control, *Pumps, *Turbines, 
Equipment, Industries, *South Africa, *Mining, 
Flood protection, Pump turbines, Drainage engi- 
neering, Pump testing, Hydraulic equipment, 
Water pumping, Dewatering, Flow, Mine water, 
Evaluation, Polymers, Viscosity. 


The advantages of Mono Pumps’ (South Africa) 
new locally-designed and manufactured borehole 
range of Pumps and the locally-made axial flow 
pump are discussed. The Mono Rotary Lobe pump 
and a metering pump range of the plunger or 
diaphragm variety, as well as a static in-line mixer 
exhibit low shear characteristics which are essen- 
tial when handling various polymers. Mono’s heli- 
cal rotor pump has excellent suction lift capacities 
and it has self-priming. Flood control problems can 
be diminished by a pump arrangement where the 
electric motor drive is completely isolated from 
flood areas due to the pump element being driven 
by a hire shafting, supported by rubber bearings in 
the center of the rising main. A hopper feeds in the 
thick cement/water grouts or any viscous material. 
Mono Pumps strenuously test their pumps at its 
Sekenza works and maintains a large stock of all 
ranges of pumps to quickly fill orders. Virtually all 
—— needs can be met by one of Mono’s 
pumps from metering a flow rate of one milliliter 
per hour to the 900 millimeter axial flow turbine 
unit with flows of up to 4,100 liters per second. 
(Sidney-IPA) 
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PERMANENT EFFECTS OF ELEVATED TEM- 
PERATURE ON THE HYDRAULICS AND 
STRENGTH PROPERTIES OF CLAY CONFIN- 
ING LAYERS IN AQUIFER STORAGE OF 
THERMAL ENERGY, 

Auburn Univ., AL. Dept. of Civil A se gppcneeg 
D. N. Cullen, R. K. Moore, and F. J. M 

Available from the National Technical oo 
Service, Spri ore VA 22161 as PB80-222268, 
Price codes: AOS in paper copy, AO] in microfiche. 
Water Resources Research Institute, Auburn Uni- 
versity Completion Report, July 1980. 81 p, 20 Fig, 
21 Tab, 16 Ref, 1 Append. OWRT-A- 69-ALA 


Descriptors: *Hydraulic properties, *Clays, *Me- 
chanical properties, *Temperature, *Effects, Phys- 
ical properties, Stress, Aquifers, Aquifer manage- 
ment, Energy conservation, Kaolinite, Illite, Ben- 
tonite, Investigations, Soil temperature, Thermal 
stress, Engineering, Permeability, Rates, Hydraulic 
conductivity, Volume, Expansive clays, Expansive 
soils, Inorganic compounds, Laboratory tests, Sur- 
face sealing, Soil compaction, Soil physics, Water 
storage, Numerical analysis, Measurement. 


An investigation of the permanent effects of tem- 
perature on the physical and engineering proper- 
ties of Georgia kaolinite, Urbana illite, and benton- 
ite soils, was carried out to gain information about 
their use as clay seals for the storage of heated 
water in subsurface aquifers. Samples of the soils 
were consolidated from a slurry and treated at 
temperatures of 20, 90 and 160 degrees C for 
twelve hours after which they were subjected to 
analysis by a constant rate of strain consolido- 
meter. Hydraulic conductivity, volume compressi- 
bility, and the coefficient of consolidation were 
measured and the data were tested for linear and 
quadratic temperature effects. Some of the clay 
minerals did not exhibit a permanent change in 
hydraulic properties after heating and those miner- 
als which were affected displayed swelling on 
heating. The data for the Urbana hydraulic con- 
ductivity of Urbana illite showed a quadratic tem- 
perature effect at 97.5% confidence level. The 
effect of temperature on the hydraulic conductiv- 
ity of bentonite was also positive linear at a 90% 
confidence level and the temperature effect of 
volume compressibility of bentonite was also linear 
positive. Georgia kaolinite did not give any signifi- 
cant temperature-related changes. More research 
on clay soils is needed, but as an initial observation, 
clays of high plasticity tend to be more susceptible 
to elevated temperatures and therefore not suitable 
for sealing an aquifer. (Sidney-IPA) 
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EVALUATING THE EFFECTS OF EARTH- 
QUAKES ON BURIED PIPELINES, 

Rensselaer Polytechnic Inst., Troy, NY. Dept. of 
Civil Engineering. 

L. R. L. Wang, and H. A. Cornell. 

Journal of the American Water Works Associ- 
ation, Vol 72, No 4, p 201-207, April 1980. 3 Fig, 3 
Tab, 11 Ref. 


Descriptors: *Earthquake engineering, *Pipelines, 
*Design criteria, *Systems analysis, Engineering 
structures, Joints(Connections), Pipe foundations, 
Soil physics, Soil engineering, Soil stabilization, 
Earthquakes, Engineering geology, Seismic design, 
Seismic waves, Stress, Travel time, 
Faults(Geologic), Landslides, Movement, Evalua- 
tion, Structural design, Mathematical studies, Reli- 
ability, Safety factors, Structural analysis, Veloc- 
ity, Stress analysis, Seismic waves. 


The state-of-the-art for the design of water pipe- 
lines which will withstand earthquakes is re- 
viewed. New analytical methods have been devel- 
oped to determine strain, stress, and joint move- 
ments in pipelines and the physics of the soils 
which support the pipework. Two types of waves 
emanate from the earthquake epicenter: vertical 
movement and horizontal movement. By far the 
most strain is placed on pipelines which are paral- 
lel (radial) to the wave direction since they experi- 
ence severe axial and bending strain. The amount 


of strain can be estimated using simple equations 
which relate strain to the velocity of ground move- 
ment and the pressure wave’s propagation speed 
through the ground. If these parameters can be 
estimated from seismic data, a pipeline system can 
be designed which takes into account soil condi- 
tions, pipe ductility, joint movement, and ground 
acceleration. The seismic vulnerability of the 
Latham water district near Albany, New York, 
resulted in a selection of a 450-year design earth- 
quake with a 0.21 g ground acceleration and a 20% 
probability that this acceleration would be exceed- 
ed. Existing systems can be checked for vulnerabil- 
ity by a review of the geology, soils, possible 
faults, and possible ground velocity of the area. 
Previous earthquakes have alerted designers to the 
danger of pipes which transverse fault zones. Seis- 
mic vulnerability can only be estimated at this 
time, but this is sufficient to allow for reasonable 
design expectations. (Sidney-IPA) 

W80-06655 


A HYBRID FINITE ELEMENT MODEL AP- 
PLIED TO UNSTEADY FLOW PROBLEMS, 
New Orleans Univ., LA. Dept. of Civil Engineer- 


ing. 
For primary bibliographic entry see Field 8B. 
W80-06901 


A SIMPLE TECHNIQUE FOR THE ANALYSIS 
OF FREE SURFACE FLOW PROBLEMS, 
University of Wales Inst. of Science and Technol- 
ogy, Cardiff. Dept. of Civil Engineering and Build- 
ing Technology 

For primary bibliographic entry see Field 2G. 
W80-06904 


8E. Rock Mechanics and 
Geology 


SHEARING FLOWS OF GRANULAR MATERI- 
ALS 


Sandia National Labs., Albuquerque, NM. 

S. L. Passman, J. W. Nunziato, P. B. Bailey, and J. 
P. Thomas, Jr. 

Journal of the Engineering Mechanics Division, 
American Society of Civil Engineers, Vol 106, No 
EM4, Proceedings Paper 15647, p 773-783, August 
1980. 7 Fig, 16 Ref, 1 Append. DOE DE-AC04-76- 
DP00789 


Descriptors: *Shear, *Boundary processes, *Flow, 
*Granules, *Rock mechanics, Sands, Theoretical 
analysis, Soil mechanics, Geologic control, Equa- 
tions, Faults(Geologic), *Shearing flow, Shear 
tests, Parallel plates. 


The authors studied the shearing flow behavior of 
granular materials, using a theory based on one 
proposed by Goodman and Cowin. Solutions to 
the equations of motion were presented for the 
problem of shear flow between two paralled plates. 
The results showed in some cases the narrow, 
dilatant shear zones observed experimentally and 
in certain geological processes. (Visocky-ISWS) 
W80-06679 


8I. Fisheries Engineering 


SEA-RUN RAINBOW TROUT OF THE EERSTE 
RIVER, 

A. C. Harrison. 

Piscator (Cape Town), No 103, p 68-76, 1978. 1 
Fig. 


Descriptors: *Rainbow trout, *Fish migration, 
*Sea water, *South Africa, Rivers, Fish, Fresh- 
water fish, Fish physiology, Environmental effects, 
Foods, Sands, Estuaries, Flavor, Movement, 
Coasts, Evaluation, Frequency. 


The rainbow trout of the Eerste River, South 
Africa, have long been suspected of feeding in salt 
water and the evidence to support this view is 
presented. The Eerste is the only river in the 
southern area of South Africa which has the sandy 
bottom and conditions suitable for the silvery 


coastal type of rainbows. Three rainbows have 
been caught and identified in the estuary area of 
the Hae River and some were found to contain 
mullets in their stomachs indicating feeding in salt 
water. The fish were silvery and the flesh was 
salmon-pink and of sea-trout flavor. All three 
specimens had teeth which appeared to be unusual- 
ly long and curved, due to loss of fat from the 
process of acclimation from fresh to salt water. It 
is not known if the movement of the coastal rain- 
bows is a — phenomemon or merely the 
ty rod of individuals. (Sidney-IPA) 


AQUACULTURE: A MODERN FISH TALE, 
SEMINAR CONDUCTED BY WATER RE- 
SOURCES RESEARCH INSTITUTE, OREGON 
- UNIVERSITY, SPRING QUARTER 
1979, 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB81-105348, 
Price codes: AOS in paper copy, AO1 in microfiche. 
Oregon State University, Corvallis, Water Re- 
sources Research Institute Report, July 1979. 91 p, 
16 Fig, 13 Tab, 47 Ref. OWRT-A-999-ORE (25). 


Descriptors: *Aquiculture, *Aquatic productivity, 
*Fish farming, *Fisheries, *Economic feasibility, 
*Oregon, Hatching, Salmon, Fish diseases, Eco- 
nomics, Management, Pacific Northwest U.S., 
Technology, Harvesting, Regulation, Productivity, 
Greenhouses, Solar energy, Water temperature, 
Filters, Foods, Water rights, Shores, Marketing, 
Filtration, Federal Government, State govern- 
ments, Washington, Michigan, Oysters, Trout, 
Oxygen demand, Water supply, Stocking, Hunting, 
Channel catfish. 


This report is a compilation of weekly seminars 
presented to scientists, practicing water resource 
specialists, students, and the general public on fish 
farming and ocean ranching status, developmental 
prospects, and problems. The topics covered were: 
prospects for aquiculture; State/Federal activities 
in aquiculture; Oregon salmon ranching; fish health 
management; engineering technology in oyster/ 
salmon production; channel catfish production in 
geothermal water; aquiculture in a solar green- 
house; and economic issues. Facilities, Oregon 
State programs, and collaborative programs are 
discussed. The more technical seminars included 
salmonid diseases  (viral/bacterial/protozoan/ 
fungal), channel catfish production using concrete 
facilities, and solar greenhouse production for 
mirror carp and tilapia at Eugene, Oregon. Pro- 
duction rates and operating economics are includ- 
ed topics in several of the seminars. Intensive fish 
culture has come into focus in the United States 
only within the last two decades. Present con- 
straints to aquiculture appear to be more political 
and administrative than scientific and technologi- 
cal. This seminar series is one of the activities 
regularly undertaken by the Water Resources Re- 
search Institute to facilitate water resources and 
education for the State of Oregon on aspects of 
quality and quantity of water available for public 
benefit. (See W80-06724 thru W80-06731) (Zie- 
linski-IPA) 

W80-06723 


WHAT ARE THE PROSPECTS FOR AQUA- 
CULTURE, 

Oregon Aqua-Foods, Inc., Springfield. 

W. J. McNeil. 

In: Aquaculture: A Modern Fish Tale, Seminar 
Conducted by Water Resources Research Institute, 
Oregon State University, Spring Quarter 1979, p 1- 
6, July 1979. 


Descriptors: *Aquiculture, *Aquatic productivity, 
*Fish farming, *Foods, Hunting, Water rights, 
Economics, Productivity, Biomass, Coasts, Ponds, 
Lagoons, Oceans, Aquatic populations, Fisheries. 


Aquatic food production is discussed, with special 
emphasis on aquatic farming prospects. Brief com- 
mentaries are given to questions on aquatic food 
quantity, aquatic hunting limitations, hunting rights 
reallocation benefits, hunting to farming transition, 
economic potential of aquiculture, promising aqui- 
culture types, aquiculture barriers, and the poten- 





tial for aquiculture in the United States. Using a 
simple model, it is argued that less than 1% of the 
global harvestable organism biomass is in aquatic 
environments; that the practical limit to aquatic 
foods by traditional hunting techniques will in- 
crease only slightly, up to about 70 million tons; 
that it is presently not known whether major real- 
location of coastal/world hunting rights will sig- 
nificantly increase productivity of wild stocks; that 
aquatic farming grew from about 2% to 10% of 
the total world aquatic food supply over the 1962- 
1977 period; that aquiculture will contribute less 
than one-half of the maximum aquatic food pro- 
duction; that crustacean/fish culture (ponds/la- 
goons), molluscan culture (coastal waters), and 
anadromous fish ranching (oceans) are the most 
promising types of aquiculture; that scientific, tech- 
nical, political, and economic problems need ad- 
dressing; and that aquiculture will show a steady 
but modest growth in the United States. (See also 
W80-06723) (Zielinski-IPA) 

W80-06724 


STATE AND FEDERAL ACTIVITIES IN AQUA- 
CULTURE, 

Oregon Dept. of Fish and Wildlife, Portland. 

E. R. Jeffries. 

In: Aquaculture: A Modern Fish Tale, Seminar 
Conducted by Water Resources Research Institute, 
Oregon State University, Spring Quarter 1979, p 7- 
11, July 1979. 


Descriptors: *Aquiculture, *Aquatic productivity, 
*Fisheries, *Hatching, *Fish farming, Oregon, 
Washington, Productivity, Michigan, Great Lakes, 
Salmon, Fish diseases, Economics, Federal Gov- 
ernment, State Governments. 


The Fish Culture program of the Oregon Depart- 
ment of Fish and Wildlife (ODFW) is discussed 
including a brief outline of Federal supported ac- 
tivities. ODFW completed construction for new 
facilities at Bonneville Hatchery, and is completing 
two other hatcheries (on the Clackamas and on 
Rock Creek). Fish culture was about 30% of the 
total agency budget ($47 million) for two years in 
the 1979-81 period. Cooperative programs of 
ODFW exist with Oregon State University in nu- 
trition research and fish diseases. Two pellet food 
manufacturers provide ODFW, the Washington 
Department of Fisheries and other agencies with 
over 20 million lbs/year at a cost of $0.315/Ib. 
ODFW provided the first million coho eggs to 
Michigan for Great Lakes stocking for sport fish- 
ing and for control of alewifes. Operation of a 
salmon hatchery, harvesting, and sale (about 35 
million fall chinook eggs were taken at Bonneville 
in 1978) are discussed. Authorized permits cover 
release of 37.8 million coho, 42 million chinook, 
and 100.5 million chum salmon. (See also W80- 
06723) (Zielinski-IPA) 

W80-06725 


SALMON RANCHING IN OREGON, 

Oregon State Univ., Newport. Marine Science 
Center. 

J. E. Lannan. 

In: Aquaculture: A Modern Fish Tale, Seminar 
Conducted by Water Resources Research Institute, 
Oregon State University, Spring Quarter 1979, p 
13-14, July 1979. 


Descriptors: *Aquiculture, *Aquatic productivity, 
*Fish farming, *Salmon, *Hatching, *Oregon, 
Fisheries, Foods, Management, Economics, Trout. 


A brief summary is presented of an article pub- 
lished earlier in Salmon Ranching (Academic 
Press, J. Thorpe (Editor), 1979). Salmon ranching 
in Oregon denotes the extensive production of 
salmonid fishes (including chinook, coho, and 
chum salmon, and steelhead/anadromous rainbow 
trout), used as a management strategy to supple- 
ment naturally reproducing stocks. The State oper- 
ates 32 public salmon/trout hatcheries; Federal 
Government operates one. Oregon statutes author- 
ize regulated private ranching for chum, coho, 
chinook, and pink salmon, but not steelhead. Fish 
released from private production facilities become 
a common property resource. When private 
salmon producers attain their authorized capaci- 


ties, they will contribute an equivalent number of 
adult salmon to Oregon's fisheries without public 
fund expenditures, thus providing a substantial 
benefit to the State from private sector ranching. It 
seems unlikely that Oregon salmon ranching will 
increase significantly beyond the presently author- 
ized production levels in the foreseeable future. 
(See also W80-06723) (Zielinski-IPA) 

W80-06726 


FISH HEALTH MANAGEMENT IN AQUA- 
CULTURE, 

Oregon State Univ., Corvallis. Dept. of Microbi- 
ology. 

J. S. Rohovec, and J. L. Fryer. 

In: Aquaculture: A Modern Fish Tale, Seminar 
Conducted by Water Resources Research Institute, 
Oregon State University, Spring Quarter 1979, p 
15-35, July 1979. 3 Fig, 2 Tab, 30 Ref. 


Descriptors: *Aquiculture, *Fish diseases, *Vir- 
uses, *Fungi, *Bacteria, *Protozoa, *Microbiolo- 
gy, Aquatic productivity, Fisheries, Hatching, 
Oregon, Fish farming. 


Pacific Northwest salmonid infectious agents and 
methods for their control are discussed. The infec- 
tious agents, or pathogens, include viral (infectious 
pancreatic necrosis virus; infectious hematopoietic 
necrosis virus; piscine erythrocytic necrosis virus; 
and herpesvirus salmonus), bacterial (Aeromonas 
salmonicida; Corynebacterium salmoninus; Vibrio 
anguillarum; Yersinia ruckeri; Flexibacter colum- 
naris; Cytophaga psychrophila; bacterial gill dis- 
ease; Aeromonas hydrophila; Lactobacillus sp.; 
and Mycobacterium sp.), protozoan (Ceratomyxa 
shasta and Myxobolus insidiosis), and fungal (Sa- 
prolegnia parasitica and Phoma herbarum) agents. 
The control of pathogens can be accomplished by 
using several techniques. In the hatchery, ponds, 
equipment, and eggs should be disinfected, and 
water supplies should come from pathogen-free 
wells or springs whenever possible. Where this is 
not feasible, the water supply should be free of 
wild fish which can act as reservoirs of infectious 
agents. Strict sanitation methods are required and 
with the use of knowledge concerning disease 
causing agents, and proper management tech- 
niques, the incidence and severity of fish diseases 
in the Pacific Northwest can be reduced. The 
pathogens, the disease they cause and possible con- 
trol methods are listed in a table. (See also W80- 
06723) (Zielinski-IPA) 

W80-06727 


ENGINEERING TECHNOLOGY IN PRODUC- 
TION OF OYSTERS AND SALMON, 

Oregon State Univ., Corvallis. Dept. of Agricul- 
tural Engineering. 

M. English, and E. Kolbe. 

In: Aquaculture: A Modern Fish Tale, Seminar 
Conducted by Water Resources Research Institute, 
Oregon State University, Spring Quarter 1979, p 
37-53, July 1979. 4 Tab, 3 Ref. 


Descriptors: *Aquiculture, *Engineering, *Pacific 
Northwest U.S., *Oysters, *Salmon, *Fish farm- 
ing, Economics, Fish diseases, Regulation, Produc- 
tivity, Technology, Hatching. 


An examination of the state of engineering technol- 
ogy in the Pacific Northwest salmon and oyster 
industries is presented. Barriers to increased pro- 
ductivity or economic efficiency in the areas of 
economics/marketing, biology, nutrition, disease 
control, environmental/institutional regulations, 
and engineering (e.g., aquiculture facility design) 
are identified. Discussion of the oyster industry 
covers current technology, seed availability, exist- 
ing systems, new growing areas, pollution, financ- 
ing, Out-bay culture, and concludes that engineer- 
ing design/development needs lie in (1) improving 
marginal operations, (2) addressing environmental/ 
institutional restrictions, and (3) new/efficient 
technology applications to oyster rearing. In dis- 
cussing salmon ranching, the role of engineers in 
hatchery operations, salmon release, recapture and 
breeding, and processing are covered. (See also 
W80-06723) (Zielinski-IPA) 

W80-06728 


ENGINEERING WORKS—Field 8 


Fisheries Engineering—Group 81 


CHANNEL CATFISH PRODUCTION IN GEO- 
THERMAL WATER, 

Fish Breeders of Idaho, Buhl. 

L. Ray. 

In: Aquaculture: A Modern Fish Tale, Seminar 
Conducted by Water Resources Research Institute, 
Oregon State University, Spring Quarter 1979, p 
55-59, July 1979. 


Descriptors: “Channel catfish, *Aquiculture, 
*Geothermal studies, *Aquatic productivity, Con- 
crete-lined canals, Fish farming, Facilities, Fish 
diseases, Oxygen demand, Ammonia, Management, 
Stocking, Water supply. 


Channel catfish (Ictalurus puntatus) have been 
raised in geothermal facilities for six years, afford- 
ing superior product to other market catfish. The 
use of concrete facilities and 6,000 gallons/minute 
of water permit densities of 5-10 lbs/cu ft of space 
and 10,000 Ibs/second ft of water. Oxygen and 
ammonia are the principal factors controlling pro- 
duction, and disease is a related factor. The main 
factors limiting geothermal fish farming expansion 
lie in identifying the resource, facility design, fi- 
nancing, construction, production, processing, 
marketing, and distribution. These factors are sepa- 
rately considered. Facilities, water supply, and 
stocking rate topics are also discussed. (See also 
W80-06723) (Zielinski-IPA) 

W80-06729 


AQUACULTURE IN A SOLAR GREENHOUSE, 
Amity Foundation, Springfield, OR. 

W. Head. 

In: Aquaculture: A Modern Fish Tale, Seminar 
Conducted by Water Resources Research Institute, 
Oregon State University, Spring Quarter 1979, p 
61-76, July 1979. 8 Fig, 7 Tab, 6 Ref. 


Descriptors: *Aquiculture, *Aquatic productivity, 
*Water quality, *Facilities, *Greenhouses, *Filtra- 
tion, Solar energy, Water temperature, Filters, 
Fish farming, Harvesting, Foods. 


A 350 ft solar greenhouse constructed in Eugene, 
Oregon, was used to test two methods for growing 
fish in water heat storage tanks (trickling filter tank 
and air-lift filter tank). Fish were raised in the two 
1700-gallon concrete tanks with water quality con- 
trolled by windmill aeration and biological filtra- 
tion. The mean monthly water temperature in the 
tanks (June 1978-July 1979) ranged from 84-67 F, 
while the mean monthly greenhouse air tempera- 
ture ranged from 89-72 F. Fish raised were the 
mirror carp and two tilapia species. Seven harvests 
from each tank yielded a total of 167 Ibs, 9 oz, with 
25% additional lbs of fish harvested from the trick- 
ling filter tank than from the air-lift tank. It is 
concluded that (1) edible fish can be productively 
raised by this system, (2) water quality provides 
rapid fish growth and good fish flavor, and (3) fish 
grow best in mid 80’s F water temperatures. (See 
also W80-06723) (Zielin.ki-IPA) 

W80-06730 


SOME ECONOMIC ISSUES IN AQUACUL- 
TURE, 
Oregon State Univ., Corvallis. Dept. of Agricul- 
tural and Resource Economics. 

R. S. Johnston. 

In: Aquaculture: A Modern Fish Tale, Seminar 
Conducted by Water Resources Research Institute, 
Oregon State University, Spring Quarter 1979, p 
77-91, July 1979. 5 Fig, 8 Ref. 


Descriptors: *Aquiculture, *Aquatic productivity, 
*Fish farming, *Economic feasibility, Water rights, 
Shores, Foods, Salmon, Marketing, Economics, 
United States, Water rights, Productivity. 


Three topics are discussed, covering current inter- 
est in aquiculture (especially in the United States), 
why this interest did not emerge earlier, and differ- 
ences between economic feasibility/success of an 
aquicultural firm and the economic feasibility of an 
aquicultural industry. The first topic is discussed 
under categories of nutritional demand, technolog- 
ical changes, and the strength of property rights. It 
is felt that a factor explaining the early lack of 
interest in aquiculture in the United States relative 





ENGINEERING WORKS—Field 8 


Fisheries Engineering—Group 8! 


to foreign countries has been the strong competi- 
tion for shoreline space with commercial/sport 
fishing and recreation, mineral exploration, and 
waste disposal. Discussion of the economics rela- 
tive to the private firm and the market covers 
salmon aquiculture and consumer demand, sockeye 
salmon demands facing wholesalers and proces- 
sors, and market structure considerations. (See also 
W80-06723) (Zielinski-IPA) 

W80-06731 


THE HABITATS AND HABITAT PREFER- 
ENCES OF CLARIAS GARIEPINUS (PISCES: 
CLARIIDAE) IN A CLEAR COASTAL LAKE 
(LAKE SIBAYA, SOUTH AFRICA), ; 

J. L. B. Smith Inst. of Ichthyology, Grahamstown 
(South Africa). 

M. N. Bruton. 

Journal of the Limnological Society of Southern 
Africa (Bloemfontein), Vol 4, No 2, p 81-88, 1978. 
6 Fig, 3 Tab, 23 Ref. 


Descriptors: *Sharptooth catfish, *Aquatic habi- 
tats, *Growth stages, *Habitat preference, *Cat- 
fishes, Larval growth stage, Juvenile growth stage, 
Mature growth stage, Lakes, Lake shores, Profun- 
dal zones, Shallow water, Freshwater, Rooted 
aquatic plants, *South Africa, Diel migration, Col- 
lection methods, Nets, Fish traps, Pools. 


The habitat preferences of four growth stages of 
the sharptooth catfish, Clarias gariepinus, in a clear 
coastal South African lake, Lake Sibaya, are de- 
scribed. Larval and small juvenile catfish were 
found in the root-stocks of semi-aquatic plants, and 
in flotsam on the lake edge and on the floor of 
marginal pools. Larger juveniles occupy marginal 
pools that are densely vegetated, and may enter 
open areas at night. Most of the adult catfish 
inhabit deeper terrace waters, sheltered bays, and 
slopes and profundal areas. During the night they 
undergo a diel migration into shallower waters. 
Because the habitats of the sharptooth catfish 
range from deep profundal habitats to shallow 
littoral areas, a variety of collection methods were 
used. The methods employed were: handnets and 
fonya baskets; fishtraps; fixed lines and longlines; 
gill nets; rod and lines; and seine and trawl nets. A 
description of Lake Sibaya includes the seven main 
habitats. (Stiles-IPA) 

W80-06736 


10. SCIENTIFIC AND 
TECHNICAL INFORMATION 


10A. Acquisition 
And Processing 


WATER QUALITY INDEXING AND SCORING, 
Weston (Roy F.), Inc., West Chester, PA. 

For primary bibliographic entry see Field 6B. 
W80-06756 


10C. Secondary Publication 
And Distribution 


CALIFORNIA WATER RESOURCES CENTER: 
CHRONICLE OF RESEARCH, 1957-1980, 
California Univ., Davis. Water Resources Center. 
J. H. Snyder. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB80-222276, 
Price codes: A08 in paper copy, AO] in microfiche. 
Report No 48, June 1980. 148 p. OWRT-A-999- 
CAL (16). 


Descriptors: *Projects, *Research and develop- 
ment, *Research priorities, *Project planning, 
Evaluation, Allotments, Grants, Contracts, Water 
utilization, Reviews, Information retrieval, Bib- 
liographies, *California. 


This publication contains individual reports on 
projects funded by the Water Resources Center 
between 1957 and 1980. The projects are grouped 
according to the research program categories of 


the Center. A short statement introduces each cat- 
egory and describes the nature of the research 
work. Because of the Center policy to supplement 
and fill in gaps in research activity wherever possi- 
ble, there is considerable variation in the amount of 
research conducted in each category. The project 
title, names and departments of principal investiga- 
tors, the Center research identification number and 
the starting and ending dates are listed for each 
project. A parenthetic indication to identify its 
source of funds as ‘State’, ‘Federal’, or a combina- 
tion, ‘Federal/State’, is also shown. A brief narra- 
tive report emphasizes, where possible, the ‘hard’ 
results of the research. This is followed by a list of 
publications resulting from the Center-sponsored 
project. 

W80-06453 


GLACIOLOGICAL DATA: SNOW COVER. 
Colorado Univ. at Boulder. Inst. of Arctic and 
Alpine Research. 

For primary bibliographic entry see Field 2C. 
W80-06474 


10F. Preparation Of Reviews 


BOUNDARY METHODS IN WATER RE- 
SOURCES, 
Universidad Nacional 
Mexico City. 

For primary bibliographic entry see Field 2E. 
W80-06862 


Autonoma de Mexico, 





ABSORPTION 
Polychlorinated Biphenyls: Absorption and 
Bioaccumulation by Goldfish (Carassius Aura- 
tus) and Inactivation by Activated Carbon, 
W80-06550 5C 


ACCIDENTS 
A Fluoride Overfeed 
Springs, Michigan, 
W80-06640 5F 


ACID MINE WATER 
Acid Mine Pollution: Effects on Survival, Re- 
production and Aging of Stream Bottom Mi- 
croinvertebrates, 
W80-06693 5C 


Incident at Harbor 


The Phytoplankton Productivity of an Acidic 
Lake, 
W80-06937 5C 


ACIDIC SOILS 
Environmental Factors in Application of Liquid 
Sludge to Upstate New York Farmlands, 
W80-06564 SE 


ACIDIC WATER 
The Acid Connection. 
W80-06641 2B 


ACTIVATED SLUDGE 
Dynamic Response of Final Settling Tanks to 
Transient Loading Conditions, 
W80-06557 5D 


AERATION 
Model Study of Harry S. Truman Spillway, 
Osage River, Missouri, 
W80-06547 8B 


Sewer Trunk Lines Can Be Treatment Facilities, 
W80-06710 


AFRICA 
The Physical Properties of Some Eroded Soils 
of Southeastern Nigeria, 
W80-06615 2J 


Changes in Properties of a Newly Cleared 
Tropical Alfisol as Affected by Mulching, 
W80-06841 2G 


AGRICULTURAL RUNOFF 
Effect of Grass Buffer Zone Length in Reducing 
the Pollution From Land Application Areas, 
W80-06622 5G 


AGRICULTURAL WATERSHEDS 
A Mathematical Model for Estimating Pesticide 
Losses in Runoff, 
W80-06616 5B 


AGRICULTURE 
A Decision Analysis Framework for Evaluating 
Costs of Water Application in Productive Agri- 
culture, 
W80-06534 sy 


AIR-WATER INTERFACES 
Particular Solutions to the Problem of Horizon- 
tal Flow of Water and Air Through Porous 
Media Near a Wetting Front, 
W80-06682 2G 


A Simple Technique for the Analysis of Free 
Surface Flow Problems, 
W80-06904 2G 


ALABAMA 
Hydrologic Data Collected at Closure of 
Gainesville Lock and Dam, Tombigbee River 
Near Gainesville, Alabama, 
W80-06793 4A 


ALAMOGORDO (NM) 
Draft Environmental 
Demonstration Plant, 
Mexico. 

W80-06702 3A 


Assessment Desalting 
Alamogordo, New 


SUBJECT INDEX 


ALGAE 
The Effects of Toxic Blue-Green Algae on 
Aquatic Animals, 
'W80-06687 SA 


The Effect of Algal Inhibitors on Higher Plant 
Tissues, 
W80-06697 me 


Evaluation of the Algal Assay Bottle Test, 
W80-06711 5A 


ALGAL INHIBITORS 
The Effect of Algal Inhibitors on Higher Plant 
Tissues, 
W80-06697 5C 


ALGORITHMS 
Analysis of a Finite Element Algorithm for Nu- 
merical Predictions in Water Resources Re- 
search, 
W80-06861 2E 


ALKANES 
Alkanes in Benthic Organisms From the Bucca- 
neer Oil Field, 
W80-06553 5C 


ALPINE 
Nivation: An Arctic-Alpine Comparison and Re- 
appraisal, 
W380-06667 2C 


ALUM 
Alum: An Effective Coagulant: Wastewater 
Treatment for Phosphorus Removal, 
W80-06708 5D 


ANACYSTIS CYANEA 
The Effects of Toxic Blue-Green Algae on 
Aquatic Animals, 
W80-06687 5A 


ANALYTICAL TECHNIQUES 
Laser-Photoacoustic Detection of Water Pollut- 
ants; Phase I, 

W80-06508 SA 


The Chemical Composition of Water and the 
Analytical Chemist: A Challenge, 
W80-06649 SA 


Fitting Log Normal Distributions to Hydrologic 
Data, 
W80-06753 2E 


Evaluation of the Modified Colourimetric 
Method for the Determination of Malathion: Its 
Application to the Analysis of Malathion Resi- 
dues in Water, 

W80-06776 5A 


Membrane Filtration Faecal Coliform Determi- 
nations with Unmodified and Modified M-FC 
Medium, 

W80-06851 5D 


ANIMALS 
Impact of Oil on the Supralittoral Zone: Effects 
on the Supralittoral Fauna, 
W80-06747 5C 


ANNUAL PEAK DISCHARGE 
Annual Peak Discharges From Small Drainage 
Areas in Montana Through September 1979, 
W80-06528 2E 


ANTARCTIC 
A Thermohydrodynamic Model of an Ice Sheet, 
W80-06664 2C 
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Vapor Phase Diffusion in Soil, 
W80-06836 5B 


ZOUTENDYK, P. 


YARBRO, L. A. 
Distribution and Budgets of Carbon, Phospho- 
rus, Iron and Manganese in a Floodplain Swamp 
Ecosystem, 
W80-06694 5C 


YOSHIZAWA, K. 
Treatment of Waste Water Rich in Nutrients, 
W80-06813 


YOUNG, H. L. 
Ground-Water Resources and Geology of 
Washington and Ozaukee Counties, Wisconsin, 
W80-06523 aF. 


YOUNGS, E. G. 
The Analysis of Groundwater Seepage in Het- 
erogeneous Aquifers, 
W80-06483 2F 


ZAGANIARIS, E. J. 
Water Softening Method Using Thermally Re- 
generable Ion Exchange Resin, 
W80-06565 5G 


ZOETEMAN, B. C. J. 
Organic Water Quality Changes During Sand 
Bank and Dune Filtration of Surface Waters in 
the Netherlands, 
W80-06494 4B 


ZOUTENDYK, P. 
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AGBABIAN ASSOCIATES, SEGUNDO, CA. 
A Kringing-Finite Element Iterative Model for 
the Evaluation of Aquifer Characteristics, 
W80-06872 2F 
AGENCY OF INDUSTRIAL SCIENCE AND 
TECHNOLOGY, TOKYO (JAPAN). 
(ASSIGNEE). 
Method and Apparatus for Separating Sub- 
stances From Liquids by Flotation Using Bub- 
bles, 
W80-06572 5D 
AGRICULTURAL RESEARCH AND 
EDUCATION CENTER, SANFORD, FL. INST. 
OF FOOD AND AGRICULTURAL SCIENCES. 
Factors Influencing Oxygen Consumption Rates 
in Flooded Soils, 
W80-06838 2G 
AGRICULTURAL RESEARCH 
ORGANIZATION, BET DAGAN (ISRAEL). 
DiV. OF SOIL PHYSICS. 
Field Determinations of Soil Hydraulic Proper- 
ties for Statistical Analyses, 
W80-06763 2G 
Scaling Soil Hydraulic Properties of a Heteroge- 
neous Field, 
W80-06765 2G 
A Comparison of Different Methods for Measur- 
ing Soil Salinity, 
W80-06837 5A 
AKADiLMIYA NAUK SSSR, LENINGRAD. 
INST. OKEANOLOGII. 
A Thermohydrodynamic Model of an Ice Sheet, 
W80-06664 2C 


AKADEMIYA NAVUK BSSR, MINSK. INST. 
OF EXPERIMENTAL BOTANY. 

Problems of Rationally Draining the Poleyes 

Marshes, 

W80-06600 4A 
ALASKA UNIV., FAIRBANKS. INST. OF 
MARINE SCIENCE. 

Ultrastructural Effects of Crude Oil on Early 

Life Stages of Pacific Herring, 

W80-06554 5C 
ALMAG CHEMICAL CORP., BALTIMORE, 
MD. (ASSIGNEE). 

Method and System for Purifying Liquid, 

W80-06467 5D 
AMHERST COLL., MA. DEPT. OF PHYSICS. 

phere. 1. Oxygen, 

W80-06627 1A 


AMITY FOUNDATION, SPRINGFIELD, OR. 
Aquaculture in a Solar Greenhouse, 
W80-06730 81 


ANTHONY MFG. CORP., AZUSA, CA 
(ASSIGNEE). 
Anti Side Splash Drive Arm for an Impact 
Drive Sprinkler, 
W80-06462 3F 


AQUA-CHEM, INC., MILWAUKEE, WI. 
(ASSIGNEE). 
Mixed-Form Polyhalide Resins for Disinfecting 
Water, 
W80-06946 SF 
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RADIOLOGICAL AND ENVIRONMENTAL 
RESEARCH DIV. 
Benthic Boundary-Layer Velocity Profiles: De- 
pendence on Averaging Period, 


W80-06621 2L 
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ARIZONA UNIV. AT LITTLE ROCK. DEPT. 
OF ELECTRONICS AND 
INSTRUMENTATION. 

Portable Environmental Data Logger and Sen- 

sors, 

W80-06691 7B 


ARIZONA UNIV., TUCSON. 
Simulation of Soil Water and Salt Regimes 
During Trickle Irrigation, 
W80-06688 3F 


ARIZONA UNIV., TUCSON. DEPT. OF 
AGRICULTURAL ECONOMICS. 
A Decision Analysis Framework for Evaluating 
Costs of Water Application in Productive Agri- 
culture, 
W80-06534 3F 


ARIZONA UNIV., TUCSON. DEPT. OF 
AGRICULTURE ECONOMICS. 
Bayesian Analysis of Energy Prices on Irriga- 


tion, 
W80-06505 3F 


ARIZONA UNIV., TUCSON. DEPT. OF 
HYDROLOGY AND WATER RESOURCES. 
Adjoint-State Finite Element Equations for Pa- 
rameter Estimation, 
W80-06869 2F 
ARIZONA WATER RESOURCES RESEARCH 
CENTER, TUCSON. 
Physicochemical Transformations Within 
Ephemeral Streambeds Related to Sewage Ef- 
fluent Releases, 
W80-06695 5B 


ARKANSAS UNIV., FAYETTEVILLE. DEPT. 
OF PHYSICS. 
Laser-Photoacoustic Detection of Water Pollut- 
ants; Phase I, 
W80-06508 5A 
ARMY ENGINEER WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 
The Streambank Erosion Control Evaluation 
and Demoastration Act of 1974: Interim Report 
to Congress. 
W80-06536 4D 
Evaluation of Spray-On Stabilizers for Bank 
Protection, 
W80-06537 4D 
Outlet Works for Cerrillos Dam, Cerrillos River, 
and Portugues Dam, Portugues River, Puerto 
Rico; Hydraulic Model Investigation, 
W80-06538 8B 


Georgetown Harbor, South Carolina; Report 2, 
Effects of Various Channel Schemes on Tides, 
Currents, and Shoaling; Hydraulic Model Inves- 
tigation, 

W80-06539 2L 


Prototype Gate Vibration Tests, Barkley Dam, 
Cumberland River, Kentucky, 
W80-06540 8C 
Recent Automation Changes in Model Velocity 
Analyses and Data Acquisition by Miniature 
Price Meters, 

W80-06542 7B 


Mayport-Mill Cove Model Study; Report 1, Hy- 
draulic, Salinity, and Shoaling Verification; Hy- 
draulic Model Investigation, 

W80-06543 2L 


A Numerical Model for Tsunami Inundation, 
W80-06544 


Shoaling in Harbor Entrances; Hydraulic Model 
Investigation, 


W80-06545 2L 


Navigation Conditions at John H. Overton Lock 
and Dam, Red River; Hydraulic Model Investi- 
gation, 

W80-06546 8B 


Model Study of Harry S. Truman Spillway, 
Osage River, Missouri, 
W80-06547 8B 


Numerical Analysis of Tidal Circulation for 
Long Beach Outer Harbor Proposed Landfill, 
W80-06549 2L 


Finite Element Models in a Hybrid Model Study 
of Estuarine Sedimentation, 
W80-06924 2L 


ARMY ENGINEER WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 
ENVIRONMENTAL LAB. HA. 

A Data Management System for Finite Element 

Sediment Transport Models, 

W80-06923 7C 


ARMY ENGINEER WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 
HYDRAULIC LAB. 

Modeling of Short Waves Using the Finite Ele- 

ment Method, 

W80-06918 2L 


ASIAN INST. OF TECH., BANGKOK 
(THAILAND). 


Rainfall Distribution in Northeastern Thailand, 
W80-06626 2B 


ASTON UNIV., BIRMINGHAM (ENGLAND). 
DEPT. OF CHEMISTRY. 
Evaluation of the Modified Colourimetric 
Method for the Determination of Malathion: Its 
Application to the Analysis of Malathion Resi- 
dues in Water, 
W80-06776 5A 
ATKINS RESEARCH AND DEVELOPMENT, 
SURREY (ENGLAND). 
An Upwind Finite Element Formulation for 
Convection or Buoyancy Dominated Flows in 
Rivers, Bays and Estuaries, 
W80-06911 2L 


AUBURN UNIV., AL. DEPT. OF BOTANY 
AND MICROBIOLOGY. 
Effects of Herbicides on Submerged Seed 
Plants, 
W80-06685 5C 


AUBURN UNIV., AL. DEPT. OF CIVIL 
ENGINEERING. 
Permanent Effects of Elevated Temperature on 
the Hydraulics and Strength Properties of Clay 
Confining Layers in Aquifer Storage of Thermal 
Energy, 
W80-06509 8D 
BATTELLE COLUMBUS LAB., OH. 
On the Accuracy of Finite Element Solutions of 
Problems With Traction Boundary Conditions, 
W80-06931 8A 


BEDFORD INST. OF OCEANOGRAPHY, 
DARTMOUTH (NOVA SCOTIA). 
Observation of Wavelike Motion of the Gaspe 
Current, 
W80-06619 2L 


BEDFORD INST. OF OCEANOGRAPHY, 
DARTMOUTH (NOVA SCOTIA), ATLANTIC 
OCEANOGRAPHIC LAB. 

Variability of Particulate Matter in a Small 

Coastal Inlet, 

W80-06610 2L 


BELL LABS., MURRAY HILL, NJ. 
Water Revisited, 
W80-06492 
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BIRMINGHAM UNIV. (ENGLAND). DEPT. OF CIVIL ENGINEERING. 


BIRMINGHAM UNIV. (ENGLAND). DEPT. OF 
CIVIL ENGINEERING. 
Daily Flow Model Based on Rainfall Occur- 
rences Using Pulses and a Transfer Function, 
W80-06473 2A 


BIRMINGHAM UNIV, (ENGLAND). DEPT. OF 
ENGINEERING PRODUCTION. 
Determining Operating Policies for a Water Re- 
source System, 
W80-06628 4A 


BIRMINGHAM UNIV. (ENGLAND). DEPT. OF 
GEOLOGICAL SCIENCES. 
Details of Hydrochemical Variations in Flowing 
Wells, 
W80-06602 2F 


BOCHUM UNIV. (GERMANY, F.R.). INST. 

FUER KONSTRUCKTIVEN INGENIEURBAN. 
Seepage Flow in Extremely Thin Aquifers, 
W80-06867 2G 


BRITISH COLUMBIA UNIV., VANCOUVER. 
A Finite Element Model Incorporating Charac- 
teristics for the Diffusion-Corvection Equation, 
W80-06886 5B 


BRITISH COLUMBIA UNIV., VANCOUVER. 
DEPT. OF GEOPHYSICS AND ASTRONOMY. 
Airborne UHF Radio Echo-Sounding of Three 
Yukon Glaciers, 
W80-06663 2C 


BRUSSELS UNIV. (BELGIUM). SERVICE DES 
MILIEUX CONTINUS, 
Application of the Finite Element Method to 
Periodic Tidal Computation, 
W80-06913 2L 


C.G.R. MEV, INC., PARIS (FRANCE). 
(ASSIGNEE). 

Apparatus for Treating Waste-Waters and 
Sludges, Comprising an Irradiation System 
Using Accelerated Charged Particles, 
W80-06814 5D 


C.G.R.-MEV, PARIS (FRANCE). (ASSIGNEE). 
Heavy Metal Separation From Wastes Employ- 
ing Irradiation, 

W80-06945 5D 


CALIFORNIA DEPT. OF HEALTH SERVICES, 
BERKELEY. 
Trihalomethane Levels in Public Water Supplies 
Drawn from the Sacramento River System, 
W80-06493 5B 


CALIFORNIA STATE DEPT. OF WATER 
RESOURCES, SACRAMENTO. 
Measuring Economic Impacts: The Application 
of Input-Output Analysis to California Water 
Resources Problems, 
W80-06560 6B 


CALIFORNIA UNIV., BERKELEY. DEPT. OF 
FORESTRY AND CONSERVATION. 
Computer Simulation of the Cumulative Effects 
of Brushland Fire-Management Policies, 
W80-06938 6A 


CALIFORNIA UNIV., DAVIS. DEPT. OF 
AGRICULTURAL ECONOMICS. 
An Empirical Assessment of Conjunctive Use 
and Water Pricing Policy. 
W80-06556 6D 


CALIFORNIA UNIV., DAVIS. DEPT. OF 
CIVIL ENGINEERING, 
Sewer Trunk Lines Can Be Treatment Facilities, 
W80-06710 


Finite Element 
Flows, 


W80-06897 2E 


Computation of Turbulent 


OR-2 


CALIFORNIA UNIV., DAVIS. DEPT. OF 
LAND, AIR, AND WATER RESOURCES, 
Wind Setup Effects in Large Open Channels, 
W80-06830 8B 


CALIFORNIA UNIV., DAVIS. WATER 
RESOURCES CENTER. 
California Water Resources Center: Chronicle of 
Research, 1957-1980, 
W80-06453 10C 
CALIFORNIA UNIV., LIVERMORE. 
LAWRENCE LIVERMORE LAB. 
FEM Solution of the Navier-Stokes Equations 
for Vortex Shedding Behind a Cylinder: Experi- 
ments With the Four-Node Element, 
W80-06898 8B 


CALIFORNIA UNIV., RIVERSIDE. DEPT. OF 
SOIL AND ENVIRONMENTAL SCIENCES, 
Hexachlorobenzene: Its Vapor Pressure and 
Vapor Phase Diffusion in Soil, 
W80-06836 5B 


CALIFORNIA UNIV., SANTA BARBARA. 
DEPT. OF MECHANICAL AND 
ENVIRONMENTAL ENGINEERING. 

Vertical Mixing of Lake Sediments by Tubificid 

Oligochaetes, 

W80-06500 2H 


A Survey of Free Boundary Value Problems in 
the Theory of Fluid Flow Through Porous 
Media: Variational Inequality Approach--Part I, 
W80-06681 2F 


CAMBRIDGE UNIV. (ENGLAND). DEPT. OF 
APPLIED MATHEMATICS AND 
THEORETICAL PHYSIC. 
The Melting of Ice in Cold Stratified Water, 
W80-06620 2C 


CAMPBELL SOUP CO., CAMDEN, NJ. 
(ASSIGNEE). 

Wastewater Treatment System, 

W80-06809 5D 


CANADA CENTRE FOR INLAND WATERS, 
BURLINGTON (ONTARIO). 
Man-Made Changes in the Freshwater Input 
Rates of Hudson and James Bays, 
W80-06684 2H 


CANADA CENTRE FOR INLAND WATERS, 
BURLINGTON (ONTARIO); AND NATIONAL 
WATER RESEARCH INST., BURLINGTON 
(ONTARIO). 

Finite Element Simulation of Anisotropic Tur- 

bulent Diffusion in Lakes, 

W80-06887 2H 


CANTERBURY UNIV., CHRISTCHURCH 
(NEW ZEALAND). DEPT. OF CIVIL 
ENGINEERING. 

The Classification of Mixed-Layer Dynamics in 

Lakes of Small to Medium Size, 

W80-06844 2H 


CAPE TOWN UNIV. (SOUTH AFRICA), DEPT. 
OF ZOOLOGY. 
Upwelling in a Nearshore Marine Ecosystem 
and its Biological Implications, 
W80-06847 2L 


CARIBBEAN RESEARCH INST., ST. 
THOMAS. WATER RESOURCES RESEARCH 
CENTER. 
Citizen’s Handbook, Virgin Island Water Law, 
W80-06686 6E 


Waterplan: A Comprehensive Water Manage- 
ment Framework for the U.S. Virgin Islands. 
W80-06696 6C 


CARNEGIE-MELLON UNIV., PITTSBURGH, 
PA. DEPT. OF MATHEMATICS. 
Finite Element Approximations to Flow Prob- 
lems, 
W80-06895 2A 


CATHOLIC UNIV. OF LEUVEN (BELGIUM). 
DEPT. OF CIVIL ENGINEERING. 
A Finite Element Solution for Depth-Averaged 
Two-Dimensional Navier-Stokes Equations for 
Flows in Rivers and Channels, 
W80-06905 2E 


CELLSYSTEM AG, OFTRINGEN 

(SWITZERLAND). (ASSIGNEE). 
Apparatus for Watering and Draining Soil, 
W80-06942 


CENTRAL SOIL SALINITY RESEARCH 
INST., KARNAL (INDIA). 
Comparison of Calculated and in Situ Measured 
Unsaturated Hydraulic Conductivity, 
W80-06631 2G 


Evaluating Hydrodynamic Dispersion Coeffi- 
cients, 
W80-06634 2F 


CENTRE DE RECHERCHES, AVIGNON 
(FRANCE). STATION DE 
BIOCLIMATOLOGIE. 
Determination of Actual Evaporation for Hy- 
drological Budgets Using Infra-Red Thermo- 
metry by Remote Sensing (Determination De 
L’Evaporation Reelle Dans Les Bilans Hydrolo- 
giques Par La Teledetection en Thermographie 
Infra-Rouge), 
W80-06482 2D 


CENTRE NATIONAL DE LA RECHERCHE 
SCIENTIFIQUE, GRENOBLE (FRANCE), LAB. 
DE GLACIOLOGIE. 

Does the Permanent Creep-Rate of Polycrystal- 

line Ice Increase With Crystal Size, 

W80-06782 ac 


CENTRO TEORIA DEI SISTEMI, MILAN 
(ITALY). IST. DI ELETTROTECNICA ED 
ELETTRONICA. 

Adaptive Real-Time Forecast of River Flow- 

Rates From Rainfall Data, 

W80-06472 2A 


CHICAGO BRIDGE AND IRON CO., 
PLAINFIELD, IL. MARINE RESEARCH AND 
DEVELOPMENT. 

Laboratory Generated Waves and Wave The- 

ories, 

W80-06832 8B 


CHUO UNIV., TOKYO (JAPAN). DEPT. OF 
CIVIL ENGINEERING. 
Finite Element Methods in Two Layer and 
Multi-Leveled Flow Analysis, 
W80-06903 2L 


CITY UNIV., LONDON (ENGLAND). 
Transient Propagation in Slurries With Hold- 


P, 
W80-06822 8B 


CLEMSON UNIV., SC. DEPT. OF CIVIL 
ENGINEERING. 
Some Considerations in Finite Element Solu- 
tions to Coupled Groundwater Flow and Con- 
vective-Dispersion Equations, 
W80-06893 2L 


COASTAL ENGINEERING RESEARCH 
CENTER, FORT BELVOIR, VA. 
Sand Motion Initiation by Water Waves: Two 
Asymptotes, 
W80-06829 2J 


COLD REGIONS RESEARCH AND 
ENGINEERING LAB., HANOVER, NH. 
Particular Solutions to the Problem of Horizon- 
tal Flow of Water and Air Through Porous 
Media Near a Wetting Front. 
W80-06682 2G 
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FLORIDA UNIV., GAINESVILLE. DEPT. OF SOIL SCIENCE. 


Effective and Highly Accurate Solution of Dif- 
fusion and Convection-Diffusion Problems 
Using Moving, Deforming Coordinates, 

W80-06891 5B 


COLD REGIONS RESEARCH AND 
ENGINEERING LABORATORY, HANOVER, 
NH. 

Pressure Waves in Snow, 

W80-06783 2C 


COLKHI, INC., SAN DIEGO, CA. (ASSIGNEE). 
Program Control for Center Post Irrigation 
System, 

W80-06940 3F 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF BOTANY AND PLANT 
PATHOLOGY. 

The Effect of Algal Inhibitors on Higher Plant 

Tissues, 

W80-06697 SC 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF CIVIL ENGINEERING. 
Shifting Level Modelling of Hydrologic Series, 
W80-06486 2A 


COLORADO UNIV. AT BOULDER, INST. OF 
ARCTIC AND ALPINE RESEARCH. 
Glaciological Data: Snow Cover. 
W80-06474 2C 


COLORADO UNIV., BOULDER. DEPT. OF 
ECONOMICS. 
Drought-Induced Problems and Responses of 
Small Towns and Rural Water Entities in Colo- 
rado: The 1976-1978 Drought, 
W80-06561 2E 


COMPAGNIE INTERCOMMUNALE 
BRUXELLOISE DES EAUX (BELGIUM). 
The State of Art in the Use of Chlorine Dioxide 
and Ozone in the Treatment of Water, 
W80-06852 5G 


CONNECTICUT UNIV., GROTON. MARINE 
SCIENCES INST. 
A Reemphasis - Germ Tubes Diagnostic for 
Candida Albicans Have No Constrictions, 
W80-06552 SA 


CONNECTICUT UNIV., STORRS. DEPT. OF 
CIVIL ENGINEERING. 
On the Force-Restore Method for Prediction of 
Ground Surface Temperature, 
W80-06551 2G 


CONSULTING ENGINEERS, INC., 
PASADENA, CA. 
The Effectiveness of In-Line Aqueduct Treat- 
ment, 
W80-06637 SF 


COPENHAGEN UNIV. (DENMARK). 
GEOPHYSICAL ISOTOPE LAB. 

A Fast Light-Weight Core Drill, 

W80-06780 2C 


CORNELL UNIV., ITHACA, NY. DEPT. OF 
AGRICULTURAL ECONOMICS. 
Education Techniques and Planning for Water 
Resources Development - Phase III, 
W80-06506 6A 


CORNELL UNIV., ITHACA, NY. DEPT. OF 
ENVIRONMENTAL ENGINEERING. 
Fitting Log Normal Distributions to Hydrologic 
Data, 
W80-06753 2E 


CORPS OF ENGINEERS, BUFFALO, NY. 
BUFFALO DISTRICT. 
Phosphorus Management in the Lake Er:e Basin, 
W80-06733 5G 


CULP/WESNER/CULP, SANTA ANA, CA. 
Estimating Water Treatment Costs. Volume 2. 
Cost Curves Applicable to 1 to 200 MGD Treat- 
ment Plants, 

W80-06645 6C 


D AND H WASTE MANAGEMENT (PTY) 
LTD. (SOUTH AFRICA). 
Treatment and Disposal of Toxic and Hazardous 
Waste, 
W80-06717 5D 


The Case for Licensing Waste Disposal Sites in 
South Africa, 
W80-06735 SE 


DAMES AND MOORE, LOS ANGELES, CA. 
ADVANCED TECHNOLOGY GROUP. 
Stochastic Model of Water Table Under Drain- 


age, 
W80-06826 2F 


DELAWARE UNIV., LEWES. COLL. OF 
MARINE STUDIES, 
Determination of Total Dissolved Phosphorus 
and Particulate Phosphorus in Natural Waters, 
W80-06767 SA 


Determination of Total Dissolved Nitrogen in 
Natural Waters, 
W80-06768 5A 


DELAWARE UNIV., NEWARK. DEPT. OF 
CIVIL ENGINEERING. 
Near Field Mixing of Staged Diffuser, 
W80-06819 


DELAWARE UNIV., NEWARK. WATER 
RESOURCES CENTER. 
Dynamic Response of Final Settling Tanks to 
Transient Loading Conditions, 
W80-06557 5D 


DENVER WATER DEPT. CO. 
A Computer Method for Loading Model Net- 
works, 
W80-06636 SF 


DEPARTMENT OF FISHERIES AND 
OCEANS, WINNIPEG (MANITOBA). 
FRESHWATER INST. 
Maintenance of Iron Meromixis by Iron Redepo- 
sition in a Rapidly Flushed Monimolimnion, 
W80-06612 


DEPARTMENT OF PLANNING AND THE 
ENVIRONMENTAL, PRETORIA (SOUTH 
AFRICA). 
Local Municipalities Have Got a Challenging 
Task (Plaaslike Owerhede Het ‘N Uitdagende 
Taak), 
W80-06455 SE 


DEPARTMENT OF WATER AFFAIRS, 
PRETORIA (SOUTH AFRICA), 
HYDROLOGICAL RESEARCH INST. 

The Determination of Chlorophyll A in Water 

Containing Sediment, 

W80-06648 5A 


The Chemical Composition of. Water and the 
Analytical Chemist: A Challenge, 
W80-06649 5A 


Membrane Filtration Faecal Coliform Determi- 
nations with Unmodified and Modified M-FC 
Medium, 

W80-06851 5D 


An Automated Method for the Determination of 
Total Inorganic Carbon in Fresh Water, 
W80-06854 SA 


An Automated Method for the Determination of 
Dissolved Organic Carbon in Fresh Water, 
W80-06855 5A 


DU PONT DE NEMOURS (E.I.) AND CO., 
AIKEN, SC. SAVANNAH RIVER LAB. 
A Tidal-Powered Water Sampler, 
W80-06766 


ECOLE CENTRALE DE LYON, ECULLY 
(FRANCE). LAB. DE MECANIQUE DES 
FLUIDES, 

Water Drops and Packing Effects Inside Atmos- 

pheric Cooling Towers, 

W80-06929 2D 


ECOLOTROL, INC., BETHPAGE, NY. 
(ASSIGNEE). 

Waste Treatment Process, 

W80-06466 


ENERGY RESOURCES CO., INC., 
CAMBRIDGE, MA. 
The Analytical Chemistry of Mytilus Edulis, 
Macoma Balthica, Sediment Trap and Surface 
Sediment Samples, 
W80-06752 < 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. FACILITY 
REQUIREMENTS DIV. 
National Conference on Water Conservation 
and Municipal Wastewater Flow Reduction. 
W80-06647 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. OFFICE OF RESEARCH 
AND DEVELOPMENT. 


Research Summary. Industrial Wastewater. 
W80-06732 


ENVIRONMENTAL PROTECTION AGENCY, 
WASHINGTON, DC. SCIENCE ADVISORY 
BOARD. 
Urban Runoff Management: Future Modeling, 
W80-06834 4C 


ESCUELA TECNICA SUPERIOR DE 
INGENIEROS INDUSTRIALES, MADRID 
(SPAIN). 

The B.I.E.M. Applied to Flow Through Porous 

Media, 

W80-06863 2G 


EXXON RESEARCH AND ENGINEERING 
CO., FLORHAM PARK, NJ. (ASSIGNEE). 
Suspension of Powdered Carbonaceous Adsor- 
bent in a Hydrocarbon Solvent and Its Use in 
Waste Water Treatment, 
W80-06571 5D 


EXXON RESEARCH & ENGINEERING CO., 
FLORHAM PARK, NJ. 
Assessing Fluid Flow Measurements, 
W80-06643 7C 


FISH BREEDERS OF IL‘AHO, BUHL. 
Channel Catfish Production in Geothermal 
Water, 
W80-06729 8I 


FLORIDA DEPT. OF NATURAL RESOURCES, 

TALLAHASSEE. BUREAU OF AQUATIC 

PLANT RESEARCH AND CONTROL, 
Large-Scale Operations Management Test of 
Use of the White Amur for Control of Problem 
Aquatic Plants; Report 1, Baseline Studies; 
Volume I: The Aquatic Macrophytes of Lake 
Conway, Florida, 
W80-06541 21 


FLORIDA STATE UNIV., TALLAHASSEE, 
DEPT. OF OCEANOGRAPHY. 
Temperature Fine-Structure of Lake Michigan 
Hypolimnion, 
W80-06769 2H 


FLORIDA UNIV., GAINESVILLE. DEPT. OF 
SOIL SCIENCE. 
Denitrification in Wetlands as a Means of Water 
Quality Improvement, 
W80-06507 
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FLORIDA UNIV., GAINESVILLE. DEPT. OF SOIL SCIENCE. 


Experimental and Mathematical Description of 
Nonadsorbed Solute Transfer by Diffusion in 
Spherical Aggregates, 

W80-06764 2G 


FMC CORP., SAN JOSE, CA. (ASSIGNEE). 
Water Intake Screen Installation and Method of 
Straining Water, 

W80-06574 5G 


FOREST RESEARCH INST., CHRISTCHURCH 
(NEW ZEALAND). 
Rainfall Interception by a Beech-Podocarp- 
Hardwood Forest Near Reefton, North West- 
land, New Zealand, 
W80-06475 2A 


Forest Management Effects on Interception, 
Evaporation, and Water Yield, 
W80-06476 2D 


Prediction of Hydrologic Variables From Chan- 
nel Morphology, South Island Rivers, 
W80-06478 2E 


GEOLOGICAL SURVEY, ALBANY, NY. 
WATER RESOURCES DIV. 
Surficial Geology of Part of Ellisburg Quadran- 
gle, Oswego County, New York, 
W80-06529 7C 


Glacial Geology and Stratigraphy of Western 
New York Nuclear Service Center and Vicinity, 
Cattaraugus and Erie Counties, New York, 

W80-06531 2C 


Low-Flow Data and Frequency Analysis of 
Streams in New York Excluding New York City 
and Long Island, 

W80-06588 2E 


GEOLOGICAL SURVEY, ALBUQUERQUE, 
NM. WATER RESOURCES DIV. 
A Computer Program for Simulating Geohydro- 
logic Systems in Three Dimensions, 
W80-06800 2F 


Water-Resources Investigations of the U.S. Geo- 
logical Survey in New Mexico--Fiscal Year 
1979, 

W80-06804 7A 


GEOLOGICAL SURVEY, AUSTIN, TX. 
WATER RESOURCES DIV.; AND 
GEOLOGICAL SURVEY, BAY ST. LOUIS, MS. 
WATER RESOURCES DIV. 
Use of the Storm Model for Estimating the 
Quantity and Quality of Runoff From the Met- 
ropolitan Area of Houston, Texas, 
W80-06594 5B 


GEOLOGICAL SURVEY, BATON ROUGE, LA. 
WATER RESOURCES DIV. 
Analyses of Water, Core Material, and Elutriate 
Samples Collected Near Sicily Island, Louisiana 
(Sicily Island Area Levee Project), 
W80-06517 8B 


Pumpage of Water in Louisiana, 1975, 
W80-06527 6D 


Measuring Local Subsidence with Extenso- 
meters in the Baton Rouge Area, Louisiana, 
1975-79, 

W80-06581 2F 


GEOLOGICAL SURVEY, BILLINGS, MT. 
WATER RESOURCES DIV.; AND 
GEOLOGICAL SURVEY, BISMARCK, ND. 
WATER RESOURCES DIV. 

Ground Water Resources of Ramsey County, 

North Dakota, 

W80-06591 4B 


OR-4 


GEOLOGICAL SURVEY, BISMARCK, ND. 
WATER RESOURCES DIV. 
Ground-Water Resources of Morton County, 
North Dakota, 
W80-06590 4B 


Ground-Water Data for Sheridan County, North 
Dakota, 
W80-06592 4B 


GEOLOGICAL SURVEY, BOISE, ID. WATER 
RESOURCES DIV. 
Water-quality Conditions in the Milner Reach, 
Snake River, South-Central Idaho, October 18- 
21, 1977, 
W80-06519 5B 


GEOLOGICAL SURVEY, CHARLESTON, WV. 
WATER RESOURCES DIV. 
Flood of April 1977 in the Appalachian Region 
of Kentucky, Tennessee, Virginia, and West Vir- 
ginia, 
W80-06795 2E 


GEOLOGICAL SURVEY, DENVER, CO. 
Determination of Selected Volatile Organic Pri- 
ority Pollutants in Water by Computerized Gas 
Chromatography-Quadrupole Mass Spectros- 


copy, 
W80-06638 5A 


GEOLOGICAL SURVEY, DENVER, CO. 
WATER RESOURCES DIV. 
Preliminary Data Describing the Distribution of 
Fluoride and Silica in the Ogallala Aquifer on 
the High Plains of Texas, 
W80-06577 4B 


Geohydrology of Hole UE-17a, Syncline Ridge 
Area, Nevada Test Site, 
W80-06582 5B 


Results of Hydraulic Tests in Wells DOE-1, 2, 
and 3, Salt Valley, Grand County, Utah, 
W80-06802 2F 


GEOLOGICAL SURVEY, DORAVILLE, GA. 
WATER RESOURCES DIV. 
A Simple, Inexpensive Automated Data-Han- 
dling System for Inductively-Coupled Plasma 
Analysis, 
W80-06576 7B 


Ground-Water Data for Georgia, 1979, 
W80-06788 2F 


GEOLOGICAL SURVEY, HARRISBURG, PA. 
WATER RESOURCES DIV. 
Water Resources Data for Pennsylvania, Water 
Year 1979--Volume 2. Susquehanna and Poto- 
mac River Basins. 
W80-06799 7C 


GEOLOGICAL SURVEY, HELENA, MT. 
WATER RESOURCES DIV. 
Annual Peak Discharges From Small Drainage 
Areas in Montana Through September 1979, 
W80-06528 2E 


GEOLOGICAL SURVEY, INDIANAPOLIS, IN. 
WATER RESOURCES DIV. 
Water Resources Data for Indiana, Water Year 
1979. 
W80-06511 7C 


A One-Dimensional, Steady-State, Dissolved- 
Oxygen Model and Waste-Load Assimilation 
Study for West Fork Blue River, Washington 
County, Indiana, 

W80-06584 5B 


A One-Dimensional, Steady-State, Dissolved- 
Oxygen Model and Waste-Load Assimilation 
Study for the Mississinewa River, Grant 
County, Indiana, 

W80-06585 5B 


Geohydrologic Setting of and Seepage From a 
Water-Supply Canal, Indianapolis, Marion 
County, Indiana, 

W80-06586 4A 


A One-Dimensional Steady-State, Dissolved- 
Oxygen Model and Waste-Load Assimilation 
Study for Clear Creek, Monroe County, Indiana, 
W80-06789 5G 


A One-Dimensional, Steady-State, Dissolved- 
Oxygen Model and Waste-Load Assimilation 
Study for Duck Creek, Madison, Tipton, and 
Hamilton Counties, Indiana, 

W80-06790 5G 


A One-Dimensional, Steady-State Dissolved- 
Oxygen Model and Waste-Load Assimilation 
Study for Little Lick and Big Lick Creeks, 
Blackford and Delaware Counties, Indiana, 

W80-06791 5G 


A One-Dimensional, Steady-State, Dissolved- 
Oxygen Model and Waste-Load Assimilation 
Study for East Fork White River, Bartholomew 
County, Indiana, 

W80-06792 5G 


GEOLOGICAL SURVEY, JACKSON, MS. 
WATER RESOURCES DIV. 
Quality of Water and Time of Travel in Hobolo- 
chitto Creek, Pearl River County, Mississippi, 
W80-06522 5B 


GEOLOGICAL SURVEY, LAGUNA NIGUEL, 
CA. WATER RESOURCES DIV. 
Map of Indian Wells Valley, California, Show- 
ing Change in Water Level, 1963-78, and Hydro- 
graphs of Selected Wells, 
W80-06803 7C 


GEOLOGICAL SURVEY, LAKEWOOD, CO. 
WATER RESOURCES DIV. 
Appraisal of Ground Water in the Vicinity of 
the Leadville Drainage Tunnel, Lake County, 
Colorado, 
W80-06516 5B 


Water-Level Records for the Northern High 
Plains of Colorado, 1975-79, 
W80-06526 2F 


Water-Level Records for the Northern High 
Plains of Colorado, 1976-80, 
W80-06578 2F 


Streamflow Statistical Summaries for Colorado 
Streams Through September 30, 1975, Volume 
1: Missouri River, Arkansas River, and Rio 
Grande Basins, 

W80-06596 7C 


GEOLOGICAL SURVEY, LAWRENCE, KS. 
WATER RESOURCES DIV. 
Water Resources Data for Kansas, Water Year 
1979--Volume 1. Missouri River Basin. 
W80-06798 71C 


GEOLOGICAL SURVEY, LITTLE ROCK, AR. 
WATER RESOURCES DIV. 
Report of the Annual Yield of the Arkansas 
River Basin for the Arkansas River Basin Com- 
pact, Arkansas--Oklahoma, 1979 Water Year, 
W80-06520 2E 


GEOLOGICAL SURVEY, MADISON, WI. 
WATER RESOURCES DIV. 
Ground-Water Quality in Selected Areas of Wis- 
consin, 
W80-06518 2K 


Ground-Water Resources and Geology of 
Washington and Ozaukee Counties, Wisconsin, 
W80-06523 2F 
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HYDRAULICS RESEARCH STATION, WALLINGFORD (ENGLAND). 


Sediment Deposition in the White River Reser- 
voir, Northwestern Wisconsin, 
W80-06532 2J 


Hydrologic Characteristics of Wisconsin’s Wet- 
lands and Their Influence on Floods, Stream 
Flow, and Sediment, 

W80-06595 21 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
WATER RESOURCES DIV. 
Availability of Ground Water for Irrigation on 
the Kekaha-Mana Coastal Plain, Island of Kauai, 
Hawaii, 
W80-06587 4B 


General Study of the Modified Einstein Method 
of Computing Total Sediment Discharge, 
W80-06593 


GEOLOGICAL SURVEY, NSTL STATION, MS. 
GULF COAST HYDROSCIENCE CENTER. 
Two-Dimensional Finite Element Analysis of 
the Hydraulic Effect of Highway Bridge Fills in 
a Complex Flood Plain, 
W80-06921 2E 


GEOLOGICAL SURVEY OF CANADA, 

VANCOUVER (BRITISH COLUMBIA). 
Sedimentation in the Fraser River and its Estu- 
ary, Southwestern British Columbia (Canada), 
W80-06653 2J 


GEOLOGICAL SURVEY, OKLAHOMA CITY, 
OK. WATER RESOURCES DIV. 
Experimental Salinity Alleviation at Malaga 
Bend of the Pecos River, Eddy County, New 
Mexico, 
W80-06513 5G 


Reconnaissance of Polychlorinated Biphenyls in 
the Arkansas River Between Muskogee and 
Webbers Falls Lock and Dam, Oklahoma, 

W80-06514 5B 


Selected Water-Level Records for Oklahoma, 
1976-78, 
W80-06515 2F 


Digital-Model Projection of Saturated Thickness 
and Recoverable Water in the Ogallala Aquifer, 
Texas County, Oklahoma, 

W80-06521 2F 


Flood of August 27-28, 1977, West Cache Creek 
and Blue Beaver Creek, Southwestern Oklaho- 


ma, 
W80-06530 2E 


GEOLOGICAL SURVEY, ORLANDO, FL. 
WATER RESOURCES DIV. 
Potentiometric Surface Map of the Floridan 
Aquifer in the St. Johns River Water Manage- 
ment District and Vicinity, Florida, May 1979, 
W80-06785 7B 


GEOLOGICAL SURVEY, RALEIGH, NC. 
WATER RESOURCES DIV. 
Basic Elements of Ground-Water Hydrology 
With Reference to Conditions in North Caroli- 


na, 
W80-06801 2F 


GEOLOGICAL SURVEY, RICHMOND, VA. 
WATER RESOURCES DIV. 
Water Resources Data for Virginia, Water Year 
1979. 
W80-06510 7c 


GEOLOGICAL SURVEY, ROLLA, MO. 
WATER RESOURCES DIV. 
Hydrogeologic Data for the Mississippi Embay- 
ment of Southeastern Missouri, 
W80-06525 a 


GEOLOGICAL SURVEY, SAN JUAN, PR. 
WATER RESOURCES DIV. 
Ground-Water Levels in Alluvium on the South 
Coast of Puerto Rico, February 1978, 
W80-06794 2F 


GEOLOGICAL SURVEY, ST. PAUL, MN. 
WATER RESOURCES DIV. 
Water Quality of Rogers Lake, Dakota County, 
Minnesota, 
W80-06524 2H 


GEOLOGICAL SURVEY, SYOSSET, NY. 
WATER RESOURCES DIV. 
Delineation of Ground-Water Contributing 
Areas of Streams of Southwest Suffolk County, 
New York, 
W80-06786 2F 


Hydrologic and Water-Quality Appraisal of 
Southeast Nassau County, Long Island, New 
York, 

W380-06805 5B 


GEOLOGICAL SURVEY, TALLAHASSEE, FL. 
WATER RESOURCES DIV. 
Index to Active Hydrologic Data Collection 
Sites in Florida, 1978-79, 
W80-06512 7C 


Hydrogeologic Data for Eureka Springs Land- 
fill and Adjacent Area, North-Central Hillsbor- 
ough County, Florida, 1969-73, 

W80-06580 5B 


Chemical, Physical, and Radiological Quality of 
Selected Public Water Supplies in Florida, Janu- 
ary-May 1979, 

W80-06589 SA 


Simulated Effects of Ground-Water Develop- 
ment on Potentiometric Surface of the Floridan 
Aquifer, West-Central Florida, 

'W80-06787 6A 


GEOLOGICAL SURVEY, TOWSON, MD. 
WATER RESOURCES DIV. 
Westminster Quadrangle: Geology, Hydrology, 
and Mineral Resources, 
W80-06597 7C 


Winfield Quadrangle: Geology, Hydrology, and 
Mineral Resources, 
W80-06598 7C 


New Windsor Quadrangle, Maryland: Geology, 
Hydrology, and Mineral Resources, 
'W80-06599 7C 


GEOLOGICAL SURVEY, TRENTON, NJ. 
WATER RESOURCES DIV. 
Digital Model of the Piney Point Aquifer in 
Kent County, Delaware, 
W80-06583 2F 


GEOLOGICAL SURVEY, TUSCALOOSA, AL. 
WATER RESOURCES DIV. 
Hydrologic Data Collected at Closure of 
Gainesville Lock and Dam, Tombigbee River 
Near Gainesville, Alabama, 
W80-06793 $A 


GEOLOGICAL SURVEY, TUSCON, AZ. 
WATER RESOURCES DIV. 
Maps Showing Hydrologic Conditions in the 
San Francisco River Area, Greenlee County, 
Arizona, 1978--A Reconnaissance Study, 
W80-06796 


Annual Summary of Ground-Water Conditions 
in Arizona, Spring 1978 to Spring 1979. 
W80-06797 4B 


GEORGIA INST. OF TECH., ATLANTA. 
SCHOOL OF NUCLEAR ENGINEERING. 
On the Accuracy of Finite Element Solutions of 
Navier-Stokes Equations Using a Velocity-Pres- 
sure Formulation, 
W80-06902 2E 


GEOCTRANS, INC., RESTON, VA. 
Simulation of Salt-Water Interface Motion, 
W80-06603 


Ground-Water Modeling: Numerical Models, 
W80-06605 2F 


GOTEBORG UNIV. (SWEDEN). 
OCEANOGRAPHIC INST. 
Some Aspects of Tidal Interaction With Fjord 
Constrictions, 
W80-06848 2L 


GOVERNMENT OF COSTA RICA, SAN JOSE. 
A Finite Element Solution of the One-Dimen- 
sional Diffusion-Convection Equation, 
W80-06890 5B 


GREAT LAKES BASIN COMMISSION, ANN 
ARBOR, MI. 
Post-Pluarg Evaluation of Great Lakes Water 
Quality Management Studies, 
80-068 15 5G 


The Relative Significance of U.S. Industrial 
Heavy Metal Loads to the Great Lakes, 
W80-06816 5B 


GRENOBLE UNIV-1 (FRANCE). INST. DE 
MECANIQUE. 
Finite Element Computation of Some Tidal 
Spectral Components, 
W80-06916 2L 


GRIFFITH UNIV., NATHAN (AUSTRALIA). 
SCHOOL OF AUSTRALIAN 
ENVIRONMENTAL STUDIES. 

Some Accurate Numerical Solutions of the Soil- 

Water Diffusion Equation, 

W80-06491 2G 


GULF COAST RESEARCH LAB., OCEAN 
SPRINGS, MS. BOTANY SECTION. 
A Rapid in Situ Method of Extracting Water 
From Tidal Marsh Soils, 
W80-06842 2G 


HANOVER UNIV. (GERMANY, F.R.). 
Tidal Wave Analysis for Estuaries With Interti- 
dal Flats, 
W80-069 12 2L 


HANOVER UNIV. (GERMANY, F.R.). INST. 
OF STRUCTURAL AND NUMERICAL 
MECHANICS. 
Colle::ation Formulations for the Finite Element 
Analysis of Tidal and Transport Processes in 
Estuaries, 
W80-06877 2L 


HELEN HAYES HOSPITAL, WEST 
HAVERSTRAW, NY. 
Field Techniques for Experimental Stress Anal- 
ysis in Arctic Sea Ice, 
80-06779 2C 


HERIOT-WATT UNIV., EDINBURGH 
(SCOTLAND). DEPT. OF OFFSHORE 
ENGINEERING. 

On the Stokes’ Drift Induced by Tidal Motions 

in a Wide Estuary, 

W80-06658 2L 


HOKKAIDO UNIV., SAPPORO (JAPAN). 
DEPT. OF CIVIL ENGINEERING. 
Open Channel Flow With Suspended Sediments, 
W80-06820 2J 


HOUSTON UNIV., TX. DEPT. OF 
BIOPHYSICAL SCIENCES. 
Alkanes in Benthic Organisms From the Bucca- 
neer Oil Field, 
W80-06553 5C 


HYDRAULICS RESEARCH STATION, 

WALLINGFORD (ENGLAND). 
Vortices at Vertically Inverted Intake, 
W80-06607 
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HYDRAULICS RESEARCH STATION, WALLINGFORD (ENGLAND). 


Turbulence Measurements in Simulated Tidal 
Flow, 
W80-06817 8B 


HYDROLOGIC ENGINEERING CENTER, 
DAVIS, CA. 
Application of the Finite Element Method to 
Vertically Stratified Hydrodynamic Flow and 
Water Quality, 
W80-06910 2H 


IBM ITALY SCIENTIFIC CENTER, ROME. 
Perspective cn a Modified Conjugate Gradient 
Method for the Finite Element Solution of 
Linear Subsurface Equations, 

W80-06864 2F 


IDAHO UNIV., MOSCOW. WATER 
RESOURCES RESEARCH INST. 
Conceptual Models of Interactions of Mining 
and Water Resource Systems in the Southeast- 
ern Idaho Phosphate Field, 
W80-06704 2F 


Interactions Between Open Pit Mining and 
Groundwater Flow Systems at the East Area of 
the Gay Mine, Idaho, 

W80-06705 2F 


ILLINOIS STATE WATER SURVEY, 
URBANA. 
More on the La Porte Anomaly: A Review, 
W80-06624 2B 


Buildup, Strength, and Washoff of Urban Pollut- 
ants, 
W80-06758 5B 


INDIAN INST. OF TECH., KHARAGPUR 
(INDIA). DEPT. OF CIVIL ENGINEERING. 
Darcy and Forchheimer Flows Towards Wells 
With Storage in Confined and Semi-Confined 
Aquifers, 
W80-06873 2F 


INDIAN INST. OF TECH., MADRAS (INDIA). 
DEPT. OF CIVIL ENGINEERING. 
Finite Element Analysis of Wave Transmission 
Through a Bell-Mouth Inlet, 
W80-06920 2L 


INLAND WATERS DIRECTORATE, OTTAWA 
(ONTARIO). 
Regional Groundwater Motion in Response to 
an Oscillating Water Table, 
W80-06632 2F 


INNSBRUCK UNIV. (AUSTRIA). INST. OF 
EXPERIMENTAL PHYSICS. 
The Pendular-Funicular Liquid Transition in 
Snow, 
W80-06784 2C 


INSTITUT NATIONAL DES SCIENCES 
APPLIQUEES, LYON (FRANCE). GROUPE 
D’ETUDES DE METALLURGIE PHYSIQUE 
ET DE PHYSIQUE DES MATERIAUX. 
Dynamic Behavior of Dislocations in HF-Doped 


Ice Ih, 
W80-06669 2C 


INSTITUTE OF OCEANOGRAPHIC 

SCIENCES, BIRKENHEAD (ENGLAND). 
Thermocline Formation in the Celtic Sea, 
W80-06652 2L 


Modelling of Tidal Barrier Schemes: An Analy- 
sis of the Open-Boundary Problem by Reference 
to AC Circuit Theory, 

W80-06659 2L 


INTERNATIONAL ASSOCIATION FOR 
HYDRAULIC RESEARCH, DELFT 
(NETHERLANDS). 

Standardization of Testing Methods for Ice 

Properties, 

W80-06609 2C 
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INTERNATIONAL INST. FOR HYDRAULIC 
AND ENVIRONMENTAL ENGINEERING, 
DELFT (THE NETHERLANDS). 

Logistics and Benefits of Mathematical Model- 

ling of Water Resources, 

W80-06860 6B 


INTERNATIONAL INST. OF TROPICAL 
AGRICULTURE, IBADAN (NIGERIA). 
Changes in Properties of a Newly Cleared 
Tropical Alfisol as Affected by Mulching, 
W80-06841 2G 


J. L. B. SMITH INST. OF ICHTHYOLOGY, 
GRAHAMSTOWN (SOUTH AFRICA). 
The Habitats and Habitat Preferences of Clarias 
Gariepinus (Pisces: Clariidae) in a Clear Coastal 
Lake (Lake Sibaya, South Africa), 
W80-06736 8I 


JAMES COOK UNIV. OF NORTH 

QUEENSLAND, TOWNSVILLE (AUSTRALIA). 
Finite Element Solutions for Unconfined 
Aquifer Pollution From Surface Recharge, 
W80-06874 5B 


KAISER ENGINEERS, INC., OAKLAND, CA, 
Desalting Demonstration Plant Feasibility 
Study, Alamogordo, New Mexico. 

W80-06451 3A 


Desalting Demonstration Plant 
Study, Virginia Beach, Virginia. 
W80-06452 3A 


Feasibility 


Draft 
Demonstration 
Mexico. 

W80-06702 3A 


Envirc tal A t 
Plant, 





Desalting 
Alamogordo, New 


Draft Environmental Assessment Desalting 
Demonstration Plant, Virginia Beach, Virginia. 
W80-06703 3A 


KANSAS STATE UNIV., MANHATTAN. DEPT. 
OF CIVIL ENGINEERING. 
On the Construction of Compatible Elements 
With the Use of Generalized Parameters, 
W80-06932 8A 


KARLSRUHE UNIV. (GERMANY, F.R.). INST. 
FUER HYDROMECHANIK. 
Tidal Computation in the Elbe Estuary with a 
Coupled FE Model, 
W80-06914 2L 


KEIFER AND ASSOCIATES, INC., CHICAGO, 


The Chicago Region’s Valuable Water Re- 
sources, 
W80-06502 6E 


KENTUCKY UNIV., LEXINGTON. DEPT. OF 
AGRICULTURAL ENGINEERING. 

The Design of Sediment Basins, 

W80-06671 4D 


KOBE UNIV. (JAPAN). FACULTY OF 
ENGINEERING. 
Behavior of Seawater Intrusion in Layered 
Coastal Aquifers, 
W80-06879 2L 


LAMONT-DOHERTY GEOLOGICAL 
OBSERVATORY, PALISADES, NY. 
The Fate of Trace Metals in Narragansett Bay, 
Rhode Island: Radiotracer Experiments in Mi- 
crocosms, 
W80-06654 2L 


LANCHESTER POLYTECHNIC, COVENTRY 

(ENGLAND). DEPT. OF GEOGRAPHY. 
Chemical Yields in Runoff, and Denudation in a 
Small Arable Catchment, East Devon, England, 
W80-06633 2J 


LENOX INST. FOR RESEARCH, INC., MA. 
(ASSIGNEE). 
Apparatus for Clarifying Waste Water, 
W80-06568 5D 


LIEGE UNIV. (BELGIUM). AEROSPACE LAB. 
A Conforming Finite Element for the Analysis 
of Viscous Incompressible Fluid Flow, 
'W80-06900 8B 


LIVERPOOL POLYTECHNIC (ENGLAND). 
DEPT. OF BIOLOGY. 
The Distribution of the Polychaete Capitella 
Capitata (Fabricius) in Dock Sediments, 
W80-06655 5C 


LONG MFG. NC, INC., TARBORO. 
(ASSIGNEE). 

Irrigation Machine, 

W80-06941 3F 


LOUISIANA STATE UNIV., BATON ROUGE. 
DET. OF MECHANICAL ENGINEERING. 
Identification of Parameters in a Convection- 
Diffusion Equation Using the Finite Element 
Method, 
W80-06892 5B 


LOUISVILLE UNIV., KY. 
Finite Element Model for Open Channel Flow 
Near Critical Conditions, 
W80-06906 2E 


LOWELL UNIV., MA. DEPT, OF EARTH 
SCIENCES. 
The Role of Ground Water in Stream Dis- 
charges From Two Small Wetland Controlled 
Basins in Eastern Massachusetts, 
W80-06601 cA 


MALAYSIAN AGRICULTURAL RESEARCH 

AND DEVELOPMENT INST., SELANGOR. 
Behaviour of 12 Insecticides in Soil and Aque- 
ous Suspensions of Soil and Sediment, 
W80-06773 5B 


MALAYSIAN AGRICULTURE RESEARCH 

AND DEVELOPMENT INST., SELANGOR. 
Persistence of 12 Insecticides in Water, 
W80-06774 5B 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF GEOGRAPHY. 
Nivation: An Arctic-Alpine Comparison and Re- 
appraisal, 
W80-06667 2C 


MARYLAND UNIV., COLLEGE PARK. DEPT. 
OF MATHEMATICS. 
Reliable A-Posteriori Estimates and Adaptive 
Procedures for Solving Partial Differential 
Equations, 
W80-06925 7C 


MASCHINENFABRIK AUGSBURG- 
NUERNBERT A. G., MUNICH (GERMANY, 
F.R.). 

Process and Plant for Recovering Water From 

Moist Gas, 

W80-06570 2D 


MASSACHUSETTS INST. OF TECH., 
CAMBRIDGE. DEPT. OF CIVIL 
ENGINEERING. 

Coastal Seawater Intrusion: A Moving Bound- 

ary Problem, 

W80-06880 2L 


MASSACHUSETTS INST. OF TECH., 
CAMBRIDGE. DEPT. OF MECHANICAL 
ENGINEERING. 

On Finite Element Analysis of Nonlinear Heat 

Transfer With Phase Changes, 

W80-06926 2C 
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NAVORSINGSINSTITUUT VIR GROND EN BESPROEIING, PRETORIA (SOUTH AFRICA). 


MASSACHUSETTS UNIV., WALTHAM. DEPT. 

OF ENVIRONMENTAL SCIENCES, 
Eutrophication Stress in the Littoral Zone Re- 
sulting From Shoreland Development, 
W80-06690 SC 


MCGILL RADAR WEATHER 
OBSERVATORY, STE. ANNE DE BELLEVUE 
(QUEBEC). 

The Estimation of Rain From Satellite-Borne 

Microwave Radiometers, 

W80-06497 7B 


MCGILL UNIV., MONTREAL (QUEBEC). 
DEPT. OF BIOLOGY. 
The Areal Hypolimnetic Oxygen Deficit: An 
Empirical Test of the Model, 
W80-06770 2H 


MEMORIAL UNIV. OF NEWFOUNDLAND, 
ST. JOHNS. DEPT. OF PHYSICS. 
Elastic Constants of Ice by Brillouin Spectros- 


copy, 
W80-06781 Ye 
METEOROLOGICAL RESEARCH INST., 


TOKYO (JAPAN). 
Measurement of Evaporation From Salt Water 


Pan, 
W80-06683 2D 


METROPOLITAN POLLUTION CONTROL- 
THAMES WATER, LONDON (ENGLAND). 
The Equitable Approach to Pollution Control 
Management in the Thames Estuary, 
W80-06772 5B 


MIAMI UNIV., FL. ROSENSTIEL SCHOOL 
OF MARINE AND ATMOSPHERIC SCIENCE. 
Tidal Resuspension in Buzzards Bay, Massachu- 
setts, III. Seasonal Cycles of Nitrogen and 
Carbon: Nitrogen Ratios in the Seston and Zoo- 
plankton, 
W80-06657 2L 


MICHIGAN DEPT. OF PUBLIC HEALTH, 
LANSING, BUREAU OF ENVIRONMENTAL 
AND OCCUPATIONAL HEALTH. 

A Fluoride Overfeed Incident at 

Springs, Michigan, 

W80-06640 SF 


Harbor 


MICHIGAN STATE UNIV., EAST LANSING. 
DEPT. OF FOOD SCIENCE AND HUMAN 
NUTRITION. 
Reuse of Fermentation Brines in the Cucumber 
Pickling Industry: Executive Summary, 
W80-06562 3E 


MILITARY ACADEMY, WEST POINT, NY. 
Impact of Gravel Mining on River System Sta- 
bility, 

W80-06833 2J 


MILLER BROTHERS FARMS, INC., 
CORDELE, GA. (ASSIGNEE). 
Side Walking Irrigation System, 
W80-06810 


MINISTRY OF WORKS AND 
DEVELOPMENT, CHRISTCHURCH (NEW 
ZEALAND). WATER AND SOIL SCIENCE 
CENTRE. 
Flow Estimation in an Unstable River Illustrated 
on the Rakaia River for the Period 1958-1978, 
W80-06477 2A 


MINISTRY OF WORKS AND 
DEVELOPMENT, WELLINGTON (NEW 
ZEALAND). POWER DIV. 

Clutha Flood of October 1978, 

W80-06479 2A 


MINNESOTA UNIV., DULUTH. DEPT. OF 
PHYSICS. 
Vertical Structure of Time-Dependent Flow 
Dominated by Friction in a Well-Mixed Fluid, 
W80-06843 2L 


MINNESOTA UNIV., MINNEAPOLIS. ST. 

ANTHONY FALLS HYDRAULIC LAB. 
Turbulence in Helically Corrugated Pipe Flow, 
W80-06755 8B 


MINNESOTA UNIV., ST. PAUL. 
Finite Element Analysis of Effluent Flow From 
Subsurface Sewage Disposal Fields, 
W80-06623 5D 


MISSOURI UNIV. COLUMBIA, DEPT. OF 
CIVIL ENGINEERING. 
Confined Flow in Aquifer Containing Thin 
Layer, 
W80-06678 2F 


MITSUI PETROCHEMICAL INDUSTRIES 
LTD., TOKYO (JAPAN). (ASSIGNEE). 
Underdrainage Pipe, 
W80-06463 4A 


Pipe for Underdraining, 
W80-06464 4A 


MONO PUMPS AFRICA (PTY) LTD. (SOUTH 
AFRICA). 
Dual Sclution Offered to Flood Control Prob- 
lems. 
W80-06720 8C 


MONTANA BUREAU OF MINES AND 
GEOLOGY, BILLINGS. 
Water Resources of the Judith Basin, Central 
Montana, 
W80-06533 2A 


MONTANA STATE UNIV., BOZEMAN. DEPT. 
OF INDUSTRIAL ENGINEERING AND 
COMPUTER SCIENCE. 
A Macro-To-Micro Finite Element Procedure 
for Producing Water Planning Models, 
W80-06876 6A 


MOSUL UNIV. (IRAQ). COLL. OF 
ENGINEERING. 
Expanded Polystyrene Spheres as Evaporation 
Suppressors, 
W80-06825 3B 


MUNICH UNIV. (GERMANY, F. R.). INST. 
FUER NUMERISCHE AND 
INSTRUMENTELLE MATHEMATIK. 
A Predictor-Corrector Alternating-Direction 
Implicit Method for Two-Dimensional Unsteady 
Saturated-Unsaturated Flow in Porous Media, 
W80-06630 2F 


MUNICIPAL ENVIRONMENTAL RESEARCH 
LAB., CINCINNATI, OH. DRINKING WATER 
RESEARCH DIV. 

Managing Small Water Systems: A Cost Study. 

Volume I, 

W80-06644 6C 


MUNICIPAL ENVIRONMENTAL RESEARCH 
LAB., CINCINNATI, OH. WASTEWATER 
RESEARCH DIV. 
Computer-Aided Synthesis of Wastewater 
Treatment and Sludge Disposal Systems, 
W80-06646 


NAPLES UNIV. (ITALY). IST. DI GEOLOGIA 
E GEOFISICA. 
Rainfall Statistical Properties in Napl-s, 
W80-06650 


NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION, CLEVELAND, OH. 
LEWIS RESEARCH CENTER. 
Quantitative Interpretation of Great 
Remote Sensing Data, 
W80-06501 7B 


Lakes 


NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION, GREENBELT, MD. 
GODDARD SPACE FLIGHT CENTER. 
Microwave Brightness of Polar Firn as Meas- 
ured by Nimbus 5 and 6 ESMR, 
W80-06666 7B 


NATIONAL BUREAU OF STANDARDS, 
WASHINGTON, DC, NATIONAL 
ENGINEERING LABS. 

A Numerical-Experimental Study of Parshall 

Flumes, 

W80-06608 7B 


NATIONAL INST. FOR WATER RESEARCH, 
CONGELLA (SOUTH AFRICA). 
Reversed Vertical Migration of Planktonic ‘Crus- 
taceans in a Eutrophic Lake of High PH, 
W80-06715 2H 


NATIONAL OCEAN SURVEY, ROCKVILLE 
MD. 


Water Level Variations Along California Cozst 
W80-06831 2L 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, ANN ARBOR, MI. 
GREAT LAKES ENVIRONMENTAL 
RESEARCH LAB. 

Observed and Predicted Great Lakes Winter 

Circulations, 

W80-06846 PAs | 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, BOULDER, CO. OFFICE 
OF MARINE POLLUTION ASSESSMENT. 
NOAA Acute Phase Experiments on Pelagic 
and Surface Oil, 
W80-06741 5C 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, BOULDER, CO. OFFICE 
OF MARINE POLLUTION ASSESSMENT; 
STOCKHOLM UNIV. (SWEDEN). ASKO LAB.; 
AND SWEDISH WATER AND AIR 
POLLUTION RESEARCH INST., 
STOCKHOLM. 
The TSESIS Oil Spill. Report of the First Year 
Scientific Study (October 26, 1977 to December, 
1978). 
W80-06738 5B 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, ROCKVILLE, MD. 
The April ‘79 Floods of the Pearl and Tombig- 
bee Rivers. April 1979 - A Report to the Admin- 
istrator. 
W80-06454 ZE 


NATIONAL PHYSICAL RESEARCH LAB., 
PRETORIA (SOUTH AFRICA). 
Natal Shelf Circulation Revealed by Landsat 
Imagery, 
W80-06721 5B 


NATIONAL RESEARCH COUNCIL OF 
CANADA, OTTAWA (ONTARIO). 
HYDRAULICS LAB. 
Numerical Methods for Tidal Propagation Ap- 
plied to a Hybrid Model of the Bay of Fundy, 
W80-06915 2L 


NATIONAL TAX ADMINISTRATION 
AGENCY, CHIYOKA (JAPAN). (ASSIGNEE); 
TOHO ZINC CO. LTD, TOKYO (JAPAN). 
(ASSIGNEE); AND THE HOKUREN 
FEDERATION OF AGRICULTURAL 
COOPERATIVE ASSOC., SAPPORO (JAPAN). 
(ASSIGNEE). 

Treatment of Waste Water Rich in Nutrients, 

W80-06813 5D 
NAVAL POSTGRADUATE SCHOOL, 
MONTEREY, CA, DEPT. OF 
OCEANOGRAPHY. 

Satellite Observations of a Nutrient Upwelling 

Off the Coast of California, 

W80-06499 2L 


NAVORSINGSINSTITUUT VIR GROND EN 
BESPROEIING, PRETORIA (SOUTH 
AFRICA). 

Acid Mine Waters in South Africa and Their 

Amelioration, 

W80-06853 5G 





ORGANIZATIONAL INDEX 


NEBRASKA UNIV., LINCOLN. CONSERVATION AND SURVEY DIV. 


NEBRASKA UNIV., LINCOLN 
CONSERVATION AND SURVEY DIV, 
Areal, Vertical, and Temporal Differences in 
Ground Water Chemistry: I. Inorganic Constitu- 


ents, 
W80-06617 5B 


Areal, Vertical, and Temporal Differences in 
Ground Water Chemistry: II. Organic Constitu- 
ents, 

W80-06618 5B 


NEDERLANDS INST. VOOR ONDERZOEK 
DER ZEE, TEXEL. BIOLOGICAL RESEARCH 
EMS-DOLLART ESTUARY. 
Some Observations on the Lipid Concentration 
in the Ems-Dollart Estuary and the Western 
Wadden Sea, 
W80-06651 2L 


NEVADA UNIV. SYSTEM, RENO. DESERT 
RESEARCH INST. 
Geothermal Areas in Nevada - The Distribution 
of Vascular Plants Near the Thermal Springs 
Surveyed, 
W380-06936 21 


NEW HAMPSHIRE UNIV,, DURHAM, DEPT. 
OF ZOOLOGY. 
The Effects of Toxic Blue-Green Algae on 
Aquatic Animals, 
W80-06687 5A 


NEW MEXICO INST, OF MINING AND 
TECHNOLOGY, SOCORRO. DEPT. OF 
GEOSCIENCE. 
Free Surface and Saturated-Unsaturated Analy- 
ses of Borehole Infiltration Tests Above the 
Water Table, 
W80-06882 2G 


NEW ORLEANS UNIV., LA. DEPT. OF CIVIL 
ENGINEERING. 
A Hybrid Finite Element Mode) Applied to 
Unsteady Flow Problems, 
W80-06901 8B 


NEW YORK STATE COLL. OF 
AGRICULTURE AND LIFE SCIENCE, 
ITHACA, SECTION OF ECOLOGY AND 
SYSTEMATICS. 

Assessing the Impact of Sedimentary Phospho- 

rus in Lake Cayuga, 

W80-06706 2H 


NEW YORK STATE COLL, OF 
AGRICULTURE AND LIFE SCIENCES, 
ITHACA, DEPT. OF AGRICULTURAL 
ENGINEERING. 

A Mathematical Model for Estimating Pesticide 

Losses in Runoff, 

W80-06616 5B 


NIGERIA UNIV., NSUKKA. DEPT. OF SOIL 
SCIENCE, 
The Physical Properties of Some Ercded Soils 
of Southeastern Nigeria, 
W80-06615 2J 


NORGES TEKNISKE HOEGSKILE, 
TRONDHEIM. DIV, OF MARINE 
HYDRODYNAMICS, 
Numerical Simulation of Breaking Waves, 
W80-06919 


NORTH CAROLINA STATE UNIV. AT 

RALEIGH. WEED SCIENCE CENTER. 
Polychlorinated Biphenyls: Absorption and 
Bioaccumulation by Goldfish (Carassius Aura- 
tus) and Inactivation by Activated Carbon, 
W80-06550 8 


NORTH CAROLINA UNIV. AT CHAPEL 
HILL, DEPT. OF ENVIRONMENTAL 
SCIENCES AND ENGINEERING. 
Distribution and Budgets of Carbon, Phospho- 
rus, Iron and Manganese in a Floodplain Swamp 
Ecosystem, 
W80-06694 5C 


OR-8 


NORTHWESTERN UNIV., EVANSTON, IL. 
DEPT. OF MATERIALS SCIENCE. 

Bottom Crevasses, 

W80-06777 Ge 


NOTRE DAME UNIV., 
ENGINEERING, 
An Expanded Solute Transport Model for Simu- 
lating Groundwater Contamination Episodes, 
W80-06875 


IN. DEPT. OF CIVIL 


OHIO DEPT. OF NATURAL RESOURCES, 
COLUMBUS, DIV, OF WATER. 
Application of the HEC-4 Monthly Stream 
Flow Simulation Model, 
W80-06849 2E 


OHIO STATE UNIV. RESEARCH 
FOUNDATION, COLUMBUS, INST. OF 
POLAR STUDIES. 

Glaciological Investigations of the Tropical 

Quelccaya Ice Cap, Peru, 

W80-06665 2C 


OHIO UNIVERSITY, ATHENS, DEPT. OF 
ZOOLOGY. 
Acid Mine Pollution: Effects on Survival, Re- 
production and Aging of Stream Bottom Mi- 
croinvertebrates, 


W80-06693 5C 


OKLAHOMA STATE UNIV., STILLWATER. 
DEPT. OF AGRICULTURAL ENGINEERING. 
Application of the USDAHL-74 Hydrology 
Model to Grassland Watersheds, 
W80-06675 2A 


OLD DOMINION UNIV., NORFOLK, VA. 
DEPT. OF BIOLOGICAL SCIENCES. 
Enumeration and Inactivation of Enteric Viruses 
in Sludge, 
W80-06535 5D 


OLD DOMINION UNIV., NORFOLK, VA. 
DEPT. OF MECHANICAL ENGINEERING 
AND MECHANICS, 


Convective Heat Transport in Merging Flows, 
W80-06928 2E 


OLIN CORP., NEW HAVEN, CT (ASSIGNEE). 
Process for Removing Heavy Metal Ions From 
Aqueous Fluids, 

W80-06457 5G 


ORANGE FREE STATE UNIV., 
BLOEMFONTEIN (SOUTH AFRICA). 
Evapotranspiration Studies on Themeda Trian- 
dra Forsk. Under Field Conditions (Evapotran- 
spirasie-Studies OP Themeda Triandra Forsk. 
Onder Veldtoestande), 
W80-06718 2D 


OREGON AQUA-FOODS, INC., 
SPRINGFIELD. 


What are ~ Prospects for Aquacuiture, 
W80-0672 8I 


OREGON DEPT. OF FISH AND WILDLIFE, 
PORTLAND. 
State and Federal Activities in Aquaculture, 
W80-06725 


OREGON STATE UNIV., CORVALLIS, DEPT. 
OF AGRICULTURAL AND RESOURCE 
ECONOMICS. 
Some Economic Issues in Aquaculture, 
W80-06731 81 


OREGON STATE UNIV., CORVALLIS, DEPT. 
OF AGRICULTURAL ENGINEERING. 
Engineering Technology in Production of Oys- 
ters and Salmon, 
W80-06728 8I 


OREGON STATE UNIV., CORVALLIS. DEPT. 
OF CIVIL ENGINEERING. 
Estuarine Sediments: Successional Model, 
W80-06757 5B 


OREGCN STATE UNIV., CORVALLIS. DEPT. 
OF MICROBIOLOGY. 
Fish Health Management in Aquaculture, 
W80-06727 


OREGON STATE UNIV., NEWPORT. 
MARINE SCIENCE CENTER. 
Salmon Ranching in Oregon, 
W80-06726 


OSMANIA UNIV., WARANGAL (INDIA). 
REGIONAL ENGINEERING COLL. 
Estimation of the diffusivity Distribution in an 
Inhomogeneous Aquifer, 
W80-06870 2F 


PARIS-6 UNIV. (FRANCE). DEPT OF 
MATHEMATICS, 
Imcompressible Finite Element Methods for the 
aoa Equations, 
W80-06896 2A 


PHYSICAL RESEARCH LAB., AHMEDABAD 
(INDIA). 
A Survey of Helium in Groundwater in Parts of 
Sabarmati Basin in Gujarat State and in the 
Jaisalmer District, Rajasthan, 
W80-06484 71C 


PISA UNIV. (ITALY). IST. DI IDRAULICA. 
The Preservation of Skewness in Linear Disag- 


gregation Schemes, 
W80-06471 2E 


POLYTECHNICAL INST. OF BUCHAREST 
(RUMANIA). DEPT. OF HYDRAULICS. 
Finite Element Method in Solving Some Unusu- 
al Problems of Infiltration in Porous Media, 
W80-06883 2F 


PORT ELIZABETH UNIV. (SOUTH AFRICA). 
DEPT. OF ZOOLOGY 
Tidal Fluctuations — in Biological 
Demand in Exposed Sandy Beaches, 
W80-06656 2L 


Oxygen 


Utilization of Tidal Currents by Estuarine Zoo- 
plankton, 
W80-06662 2. 


Volumes of Sea Water Filtered Through East- 
ern Cape Sandy Beaches, 
W80-06722 2G 


PRETORIA UNIV. (SOUTH AFRICA). 
MEDICAL FACULTY. 
Is Your Borehole-Water Safe for Drinking, 
W80-06714 


PRINCETON UNIV., NJ. DEPT. OF CIVIL 
ENGINEERING. 
Alternating Direction Collocation Solution to 


the Transport Equation, 
W80-06888 5B 


PROVINCIAL FISH INST., LYDENBURG 
(SOUTH AFRICA), 
A Fish Mark-Recapture Study in Boskop Dam, 
Western Transvaal, 
W80-06857 6A 


PUERTO RICO UNIV., MAYAGUEZ. DEPT. 
OF CHEMICAL ENGINEERING. 
The Wet-Air Oxidation of Rum_ Distillery 
Wastes, 
W80-06559 SE 


PUNJAB AGRICULTURAL UNIV., 
LUDHIANA (INDIA). DEPT. OF CIVIL 
ENGINEERING. 

Short Statistical Analysis of Total Load Concen- 

tration, 

W80-06824 2J 


PURDUE UNIV., LAFAYETTE, IN. DEPT. OF 
AGRONOMY. 
Extension of Laboratory-Measured Soil Spectra 
to Field Conditions, 
W80-06489 7B 





The Swelling of Clay: II. Montmorillonites, 
W80-06835 2G 


QUEEN’S UNIV., BELFAST (NORTHERN 
IRELAND). DEPT. OF GEOGRAPHY. 
A Scanning Electzon Microscope Examination 
of Subglacial Quartz Grains From Camp Cen- 
tury Core, Greenland--A Preliminary Study, 
W80-06668 2C 


READING UNIV. (ENGLAND). DEPT. OF 
METEOROLOGY. 
The Numerical Modelling of Storm Surges in 
the Bay of Bengal, 
W80-06498 vif 


RENSSELAER POLYTECHNIC INST., TROY, 
NY. DEPT. OF CHEMICAL AND 
ENVIRONMENTAL ENGINEERING. 
Interactive Finite Element Mesh Generators for 
Flow Systems, 
W80-06933 2E 


RENSSELAER POLYTECHNIC INST., TROY, 

NY. DEPT, OF CIVIL ENGINEERING, 
Evaluating the Effects of Earthquakes on Buried 
Pipelines, 


W80-06635 8D 


RESOURCE CONSULTANTS, INC., FORT 
COLLINS, CO. 
Ground-Water Surface-Water Conflicts, 
W80-06504 6E 


RESOURCE MANAGEMENT ASSOCIATES, 
LAFAYETTE, CA. 
Finite Element Models for Unsaturated Ground- 
water Zones, 


W80-06865 2F 


RIJKSINSTITUUT VOOR 
DRINKWATERVOOR-ZIENING, 
LEIDSCHENDAM (NETHERLANDS). 
Organic Water Quality Changes During Sand 
Bank and Dune Filtration of Surface Waters in 
the Netherlands, 
W80-06494 4B 


ROBERT S. KERR ENVIRONMENTAL 
RESEARCH LAB., ADA, OK. 
Drainage Requirements for Land Application 
Wastewater Treatment, 


W80-06670 SE 


Ground-Water Geochemistry: Arsenic in Land- 
fills, 


W80-06680 5B 


ROBERTS FILTER MFG, CO., DARBY, PA. 
(ASSIGNEE). 
Treatment Facility 
System, 
W80-06944 5D 


With Backwash Control 


ROCKWELL INTERNATIONAL, 
UNIONTOWN, PA, MUNICIPAL AND 
UTILITY DIV. 

Electronic Instrumentation Adds Dimensions to 

Metering, 

W80-06709 5F 


ROHM AND HAAS CO., PHILADELPHIA, 
PA. (ASSIGNEE). 
Water Softening Method Using Thermally Re- 
generable Ion Exchange Resin, 
W80-06565 5G 


ROTHAMSTED EXPERIMENTAL STATION, 
HARPENDEN (ENGLAND). DEPT. OF 
PHYSICS. 

The Analysis of Groundwater Seepage in Het- 

erogeneous Aquifers, 

W80-06483 2F 


ORGANIZATIONAL INDEX 
STOCKHOLM UNIV. (SWEDEN). ASKO LAB. 


RUTGERS-THE STATE UNIV., NEW 
BRUNSWICK, NJ. WATER RESOURCES 
RESEARCH INST. 
Aspects of the Aquatic Chemistry of Cadmium 
and Zinc in a Heavy Metal Contaminated Lake, 


W80-06775 5B 


SANDIA NATIONAL LABS., ALBUQUERQUE, 
NM. 
Shearing Flows of Granular Materials, 
W80-06679 8E 


SANDIA NATIONAL LABS., ALBUQUERQUE, 
NM. HEAT TRANSFER AND FLUID 
MECHANICS DIV. 

Finite Element Analysis of The mal Convection 

in Deep Ocean Sediments, 

W80-06927 2L 


SCIENCE AND EDUCATION 

ADMINISTRATION, ALBANY, CA. WESTERN 

REGIONAL RESEARCH CENTER. 
Self-Diffusion and Viscosity of Water in Clays, 
W80-06613 2G 


SCIENCE AND EDUCATION 
ADMINISTRATION, BELTSVILLE, MD. 
Residue and Tillage Effects on SCS Runoff 
Curve Numbers, 
W80-06672 2E 


SCIENCE AND EDUCATION 
ADMINISTRATION, COLUMBIA, MO. 
Soil Aggregates and Primary Particles Trans- 
ported in Rill and Interril Flow, 
W80-06490 2J 


SCIENCE AND EDUCATION 
ADMINISTRATION, DURANT, OK. 
SOUTHERN PLAINS WATERSHED AND 
WATER QUALITY LAB. 

Oxygen Exchange Between a ‘Model’ Pond and 

the Atmosphere, 

W80-06625 5B 


SCIENCE AND EDUCATION 
ADMINISTRATION, LINCOLN, NE. 
Response of Semiarid Grassland Sites to Nitro- 
gen Fertilization: I. Plant Growth and Water 
Use, 
W80-06488 21 


SCIENCE AND EDUCATION 
ADMINISTRATION, MORRIS, MN. NORTH 
CENTRAL SOIL CONSERVATION 
RESEARCH LAB. 

Estimating Water Used by Irrigated Corn in 

West Central Minnesota, 

W80-06840 3F 


SCIENCE AND EDUCATION 
ADMINISTRATION, OXFORD, MS. 
Sea Research Program for Channel Stability and 
Gully Control, 
W80-06673 4D 


SCIENCE AND EDUCATION 
ADMINISTRATION, OXFORD, MS. 
SEDIMENTATION LAB. 

Runoff, Erosion, and Crop Yield Simulation for 

Land Use Management, 

W80-06676 4A 


SCIENCE AND EDUCATION 
ADMINISTRATION, RIVERSIDE, CA. 
SALINITY LAB. 
A Comparison of Numerical Solutions of the 
One-Dimensional Unsaturated-Saturated Flow 
and Mass Transport Equations, 
W80-06889 2G 


SCM CORP., CLEVELAND, OH. (ASSIGNEE). 
Aqueous Ferrous Waste Conversion Process, 
W80-06573 5D 


SEVERN-TRENT WATER AUTHORITY, 
BIRMINGHAM (ENGLAND). 
Flow-Driven Water Quality Simulation Models, 
W80-06771 


SINGAPORE UNIV. DEPT. OF CIVIL 
ENGINEERING. 
A Study of Submerged Breakwaters, 
W80-06606 


SKIDAWAY INST, OF OCEANOGRAPHY, 
SAVANNAH, GA. 
Summertime Advection of Low Salinity Surface 
Waters Into Onslow Bay, 
W80-06660 2L 


SOIL CONSERVATION SERVICE, 
RUTHERFORDTON, NC. 
Effect of Grass Buffer Zone Length in Reducing 
the Pollution From Land Application Areas, 
W80-06622 5G 


SOIL MECHANICS LAB., DELFT (THE 
NETHERLANDS). 
Non-Linear Groundwater Flow Simulation, 


W80-06868 


SOIL SURVEY INST., WAGENINGEN 
(NETHERLANDS). 
Use of Soil Survey Data in a Model for Simulat- 
ing Regional Soil Moisture Regimes, 


W80-06839 2G 


SONNEN (M.B.) CO., INC., WALNUT CREEK, 
CA. 


Urban Runoff Quality: Information Needs, 
W80-06760 5B 


SOUTH DAKOTA SCHOOL OF MINES AND 
TECHNOLOGY, RAPID CITY. 
Urbanization Effects and the Control of the Sur- 
face Runoff Process in Small Watersheds, 
W80-06558 4A 


SOUTHAMPTON UNIV. (ENGLAND). DEPT. 
OF CIVIL ENGINEERING. 
Applications of Boundary Elements in Water 
Resources, 


W80-06859 2A 


STAMICARBON BV., GELEEN 
(NETHERLANDS). (ASSIGNEE). 
Process for Removing Organic Substances and 
Nitrogen Compounds From Waste Water, 
W80-06469 5D 


Process and Device for the Biological Purifica- 
tion of Waste Water, 
W80-06470 5D 


STANDARD OIL CO, (OH), CLEVELAND. 
(ASSIGNEE). 
Inexpensive Purification of Urea Waste Streams, 
W80-06950 


STANFORD UNIV., CA. DEPT. OF CIVIL 
ENGINEERING. 
Water Reuse for Groundwater Recharge: An 
Overview, 


W80-06495 4B 


STOCKHOLM UNIV. (SWEDEN). ASKO LAB. 
Impact of Oil on the Pelagic Ecosystem, 
W80-06740 se 


Impact of Oil on Deep Soft Bottoms, 
W80-06742 5C 


Impact of Oil on the Littoral Ecosystem: Effects 
on the Phytal Ecosystem, 
W80-06744 5C 


Impact of Oil on the Littoral Ecosystem: In Situ 
Respiration of Three Littoral Communities Near 
the Tsesis Oil Spill, 

W80-06745 x 





Impact of Oil on the Supralittoral Zone: 
Damage to Shore Vegetation, 


W80-06746 SC 


Impact of Oil on the Supralittoral Zone: Effects 
on the Supralittoral Fauna, 
W80-06747 5C 


Impact of Oil on Local Fish Fauna, 
W'80-06748 5C 


Laboratory Studies Carried Out in Connection 
With the Spill: Respiration Measurements on the 
Mussel Mytilus Edulis, 

W80-06749 5C 


Laboratory Studies Carried Out in Connection 
With the Spill: Measurements of Byssus Forma- 
tion by the Mussel Mytilus Edulis, 

W80-06750 pO 


Laboratory Studies Carried Out in Connection 
With the Spill: Burrowing Behavior in the Clam 
Macoma Balthica, 

W80-06751 


SWEDISH WATER AND AIR POLLUTION 
RESEARCH INST., STOCKHOLM. 
Lessons Learned for the Management of Oil 
Spill Investigations, 
W80-06739 SC 


Impact of Oil on the Littoral Ecosystem: Effects 
on Fucus Macrofauna, 
W80-06743 5C 


SYDNEY UNIV., (AUSTRALIA). DEPT. OF 
AERONAUTICAL ENGINEERING. 
The Moving Interface Problem With Finite Ele- 
ments, 
W80-06930 2A 


TECHNICAL COMPLETION REPORT STATE 
UNIV. OF NEW YORK AT BINGHAMTON. 
DEPT. OF CHEMISTRY. 
Environmental Factors in Application of Liquid 
Sludge to Upstate New York Farmlands, 
W80-06564 SE 


TECHNICAL UNIV. OF DENMARK, LYNGBY. 
INST. OF HYDRODYNAMICS AND 
HYDRAULIC ENGINEERING. 
Dense Bottom Currents in Rotating Ocean, 
W80-06818 


TECHNICAL UNIV, OF ISTANBUL 

(TURKEY), DEPT. OF CIVIL ENGINEERING. 
Visualization of Separation Over Sand Waves, 
W80-06821 2J 


TECHNICAL UNIV. OF ISTANBUL 
(TURKEY). DEPT. OF HYDRAULICS AND 
WATER POWER. 
The Numerical Calculation of Extreme Wet and 
Dry Periods in Hydrological Time Series, 
W80-06481 2A 


TECHNISCHE HOCHSCHULE, AACHEN 
(GERMANY, F.R.). 
Simulation of the Transient Position of the 
Saltwater Intrusion in the Coastal Aquifer Near 
Madras Coast, 
W80-0688 1 2L 


TEESSIDE POLYTECHNIC, 
MIDDLESBROUGH (ENGLAND), DEPT. OF 
CIVIL ENGINEERING. 
A Note of the Performance of a 82Br Radioac- 
tive Tracer in the River Skerne, England, 
W80-06629 2E 


TENNESSEE UNIV., KNOXVILLE. DEPT. OF 
ENGINEERING SCIENCE AND MECHANICS, 
Analysis of a Finite Element Algorithm for Nu- 
merical Predictions in Water Resources Re- 
search, 
W80-06861 2E 


OR-10 


ORGANIZATIONAL INDEX 
STOCKHOLM UNIV. (SWEDEN). ASKO LAB. 


TENNESSEE VALLEY AUTHORITY, 
CHATTANOOGA. OFFICE OF NATURAL 
RESOURCE. 

The Acid Connection. 

W80-06641 


TENNESSEE VALLEY AUTHORITY, 
CHATTANOOGA, OFFICE OF NATURAL 
RESOURCES, 
Urban Runoff: What Makes City Streams Sick. 
W80-06642 4c 


TEXAS A AND M UNIV., COLLEGE 
STATION. DEPT. OF AGRICULTURAL 
ENGINEERING. 
Evaluation of Coefficient Matrices of Linear 
Triangular Elements Involving Unsaturated Soil 
Moisture Flow, 
W80-06885 2G 


TEXAS A AND M UNIV,, COLLEGE 
STATION. DEPT. OF BIOLOGY. 
Influence of Temperature, Salinity, and Phen- 
anthrene (A Petroleum Derived Polycyclic Aro- 
matic Hydrocarbon) on the Respiration of 
Larval Mud Crabs, Rhithropanopeus Harrisii, 
W80-06555 5C 


TEXAS A AND M UNIV., COLLEGE 
STATION. DEPT. OF METEOROLOGY. 
Mesoscale Characteristics of the Texas Hiplex 
Area During Summer 1978, 
W80-06737 2B 


TEXAS INST. OF COMPUTATIONAL 
MECHANICS, AUSTIN. 
Some Remarks on Finite Element Analysis of 
Viscous Flow Equations, 
W80-06899 8B 


TEXAS TECH UNIV., LUBBOCK. WATER 
RESOURCES CENTER. 
Feasibility Study to Determine the Practicality 
of Using Potable Municipal Water Supplies as a 
Source of Condenser Cooling Water for Power 
Generating Facilities, 
W80-06563 SF 


TEXAS WATER RESOURCES INST., 
COLLEGE STATION. 
Heat Transport in Groundwater 
Volume I: Finite Element Model, 
W80-06699 3C 


Systems, 


Heat Transport in Groundwater 
Volume II: Laboratory Model, 
W80-06700 3C 


Systems, 


Automation of Pivot Sprinkler Irrigation Sys- 
tems to More Efficiently Utilize Rainfall and 
Irrigation Water, 

W80-06701 3F 


THAYER SCHOOL OF ENGINEERING, 
HANOVER, NH. 
Elastic Grid Deformation for Moving Boundary 
Problems in Two Space Dimensions, 
W80-06934 2F 


THESSALONIKI UNIV, (GREECE). DEPT. OF 
HYDRAULICS. 
Finite Element-Fractional Steps Solution of the 
3-D Coastal Circulation Model, 
W80-06908 2L 
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